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PROJECT OVERVIEW

LIA.TRQDUCILM

Manpower requirements within the respiratory therapy

prpfession has, similar to other health care disciplines,

expanded with the demand for increased quality health

care. Education'of this growing manpower Lorce has

become the primary factor to the present and future

solution of providing competent personnel. To this end,

this Guide is intended to assist those responsibly with

the development of curriculum for respiratory therapy

education. It is further intended to enhance the state-

of-thp.--4,rt of respiratory- therapy curriculum design and

dev&cpment.

Because of the prototypic nature of this document, the

format is coneeptually based on a modular approach to

systems cdm:tion, win allow th_s Cue to Lo up-

dated on a regular; basis without dcterring from its

func:ticr:-;' i3it:.
A

Users of this Guide are advised that this document is not
Art

intended to be a,complete curriculum. Its utilization is

entirely open; however, its primary purpose is to be a

foundation upon which curriculum builders can create a

viable program of respiratory therapy education.

!IMO ailL2luilla

Curriculum design and development are activities which

include the deliberation of persons involved in the



;seleCtiOn,-organization, production and justification'.

of the ,elements necessary to fotmulate a given instruction-

''al _prbgram.. In general, this 'procedure may be defined as
,,
detailed ass'essment'Of all pertinent skills ancl=know-

;ledgl.to'be learnedbyan individual priot to being

"considered competent to,practice.

c.

pri;t4d.s basis,, the. information contained-in this Guide

addreses itself to setting forth that which 411 individu'

mustt,mAnimally learn to be COmpetent.. Each module is-
, .

carefully constructed to supplement-and complement the

correkonding modality, in the DELINEATION OF ROLES AND

FUNCTIONSOF RESPIRATORY THERAPY PERSONNEL, whiCh-qan be

found-in'-Api2endix D..

, .
. .

Relative Wits, use, the express purpose of this Guide
:i

.

, ,. ,

to articulate :educational criterion amenable to compentm
.,4-

ency-based education. Knowledge and skill requirements'

.which' are necedta.-y.for corApentency Are st-atcd in

behavioral tokmg% -In addition,,suggestions fot sequence

. 0
of content, reco*Ier(?.d teaching 'strategies and a 1.ftting,

of teaching aids ar4: identified, or each instructional
., . ',:',

objetive. SpecificattentiOn has, been giveri to providing
_ .

.

i.
. . ...

resource material to %hos concerned with the instruction'.

..t,
of Tespiratory theramkwhile proposing methodology to

..'; ..

those within academic*ograms responsible for designing
. .

.4, - 4 'v..

total currrCulum.-

. The format for this Guide is based on a modula approach,

with each Unit within the Module constructed as autonomous,.

21
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component. This dcies,not. preclude the integration of

specific units or modules with others, but allows for a

variety of strategies in 'regard to teaching content. For
,

example, one could use segmentsfrom the Guide as an

instrument for departmental review and analysis of exist-
,

ing academic programs; as a model for updating or expanding

hospital in-service training programs; or as a course of

instruction'instrument for self-study.
s.

It has been determined that there are areas of knowledge
A

a student should have prior to-being taught theobjectives

detailed in thd following modules. This background know-

.ledge is ::identified as.Core Prerequisites and listed by

content in Appendix A. No attempt has been made to state

behavioral objectives-ox suggested Strategies since the.

routes to Gaining this necessary background knowledge is.

varied.

Since-a-mjol: com-Donent.,of the.Guide is the instructil

objectives,.a diScussion of the preparation of behaviorally

stated 1-4r::e rmanse objectives can be sound in Appaildi:, r,

In general,-nitS th6 modules are constructed in

the following faShion:,

'a) Unit !One deals with an introduction to the

modality.

N.
Unit Two:deals with equipment theeri.and

operation.

Unit'Three deals with therapeutic. techniques

and application.

d) Unit Four ,is clinical practice.:

4



I

e) Additional units follow the same order as

aboVe, but deal with critical patients. (Un- .1"

less otherwise indicated in the titles, all

units pert&in to nancriticalpatierits.)
,

It should be noted that there is a dieect correlation

between the laboratOry-practice in'Unit Three and

clinical practice. in'Unit-Four.. One would expectto

practice.procedures in Unit Three on Dther students,

models, etc. prior to entering the clinical setting:

The strategieS involvedare only,recommended. It 'is left

to the resources of the instructor .to develop teaching.

aids that parallel courses of instruction..

The bibliegraphies included,in.eadh unit only Iistauthor's
4

. .

last name and title of book. A 'complete reference can
O

be found in Appendix C.

This is the first such effort of, its type. The Assoc-

iation plans to update and add to fhit- Guido on a regular
. . .

basis, possibly as an annual charge to the Curriculum

Deve10m.:nt/Career Mobility .Sub-Corrutiittee'o the Education

Committee. In addition, consideration is being given to

the possibility of establishing an educational resource

center within the AART National Headquarters for the

purpose of providing information and-matefials to those

involved in using this Guide forrespiratory therapy

education.
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c
a
l
 
g
a
s
 
t
h
e
r
a
p
y
 
b
y
 
d
i
s
c
u
s
s
i
n
g
 
t
h
e

p
e
o
p
l
e
 
a
n
d
 
e
v
e
n
t
s
 
r
e
l
a
t
e
p
 
t
o
 
t
h
e
 
d
i
s
c
o
v
e
r
y
 
a
n
d

u
s
e
 
o
f
 
e
a
c
h
 
m
e
d
i
c
a
l
 
g
a
s
.

1
.
7

L
i
s
t
 
s
t
e
p
s
 
I
n
v
o
l
v
e
d
 
i
n
 
f
r
a
c
t
i
o
n
a
l
 
d
i
s
t
i
l
l
a
t
i
o
n

o
f
 
l
i
q
u
i
d
 
a
i
r
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
 
p
r
o
c
e
s
s
e
s
 
a
n
d
-

p
r
e
c
a
u
t
i
o
n
s
 
f
o
l
l
o
w
e
d
 
d
u
r
i
h
q
 
t
h
e
 
t
r
a
n
s
f
e
r
 
o
f

b
o
t
h
 
l
i
q
u
i
d
 
w
a
n
d
 
g
a
s
e
o
u
s
 
o
x
y
g
e
n
 
f
r
o
m
 
o
n
e
 
t
y
p
e

c
o
n
t
a
i
n
e
r
'
 
a
n
d
/
o
r
 
a
r
e
a
 
t
o
.
a
n
o
t
h
e
r
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

1
.
0

L
e
c
t
u
r
e
/
s
l
i
d
e
s
 
,
o
f
 
t
h
e
o
r
i
e
s
 
o
f
 
e
a
r
t
h
'
s
,

1
.
1

L
a
b
o
r
a
t
o
r
y
/
d
r
a
w
 
c
h
a
r
t
 
d
e
p
i
c
t
i
n
g
 
a
t
m
o
s
p
h
e
r
e

1
.
2

L
a
b
o
r
a
t
o
r
y
/
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
m
e
d
i
c
a
l
 
g
a
s
e
s

1
.
3

L
a
b
o
r
a
t
o
r
y
/
p
r
o
d
u
c
t
i
o
n
 
o
f
 
p
o
l
l
u
t
a
n
t
 
g
a
s
e
s

1
.
4

L
e
c
t
u
r
e

1
.
5

L
a
b
o
r
a
t
o
r
y
/
p
r
o
d
u
c
e
 
m
e
d
i
c
a
l
 
g
a
s
e
s

1
.
6
 
:
L
e
c
t
u
r
e
/
d
i
s
c
u
s
s
i
o
n

q
q

1
,
7
 
-

L
a
b
o
r
a
t
o
r
y
 
/
d
e
m
o
n
s
t
r
a
t
e
 
l
i
q
u
i
d
 
a
r
i
d
 
g
a
s
e
o
u
s
 
o
x
y
g
e
n

R
E
S
O
U
R
C
E
 
B
I
B
W
G
R
A
P
H
Y

,

R
a
t
h
.
"
 
A
t
m
o
s
p
h
O
i
c
 
P
o
l
l
u
t
i
o
n

B
i
n
i
e
s
 
i
 
I
s
r
a
e
l
'
.
 
P
r
a
,
l
'
a
 
P
r
o
g
r
a
m
m
e
d
 
I
n
O
t
o
d
u
c
t
i
o
n
 
t
o

R
e
s
p
i
r
l
t
o
r
y
 
T
h
r
r
a
p
y

'

M
a
c
k
i
n
t
o
s
h
,
 
e
t
 
a
l
.
 
P
h
y
s
i
c
s
 
f
o
r
 
t
h
e
 
A
n
e
s
t
h
e
t
i
s
t

U
N
I
T
 
T
W
O

M
E
D
I
C
A
L
 
G
A
S
 
T
H
E
R
A
P
Y

E
Q
U
I
P
M
E
N
T
 
T
H
E
O
R
Y
 
A
N
D
 
O
P
E
R
A
T
I
O
N

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

2
.
0

M
a
n
u
f
a
c
t
u
r
e
,
 
o
p
e
r
a
t
i
o
n
 
a
n
d
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n

o
f
 
g
a
s
 
c
y
l
i
n
d
e
r
s

2
.
1

B
u
l
k
 
g
a
s
 
s
u
p
p
l
y
 
a
n
d
 
p
i
p
i
n
g
 
s
y
s
t
e
m
s

2
.
2

R
e
g
u
l
a
t
o
r
s

2
.
3

F
l
o
w
m
e
t
e
r
s

2
.
4

T
h
e
o
r
y
 
a
n
d
 
o
p
e
r
a
t
i
o
n
 
o
f
 
g
a
s
 
t
h
e
r
a
p
y
 
e
q
u
i
p
-

m
e
n
t
:

a
.

W
a
s
a
l
 
c
a
t
h
e
t
e
r
s

b
.

C
a
n
n
u
l
a
s

c
.

0
 
2
 
m
a
s
k
s

d
.

V
e
n
t
u
r
i
-
t
y
p
e
 
m
a
s
k

e
.

E
n
v
i
r
o
n
m
e
n
t
a
l
 
c
h
a
m
b
e
r
s

f
.

T
-
t
u
b
e
s
 
a
n
d
 
t
r
a
c
h
m
a
s
k
s

.
2
.
5

o
x
y
g
e
n
 
a
n
a
l
y
z
e
r
s
:

a
.

P
a
r
a
m
a
g
n
e
t
i
c

b
.

T
h
e
r
m
o
c
o
n
d
u
c
t
i
v
e

c
.

P
o
l
a
r
o
g
r
a
p
h
i
c

d
.

G
a
l
v
a
n
i
c

2
.
6

U
s
e
 
o
f
 
0
2
/
a
i
r
 
b
l
e
n
d
i
n
g
 
d
e
v
i
c
e
s

2
-
7

P
o
r
t
a
b
l
e
 
0
2
 
s
y
s
t
e
m
s

2
.
8

S
u
c
t
i
o
n
 
a
p
p
a
r
a
t
u
s

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

2
.
0

D
e
m
o
n
s
t
r
a
t
e
 
t
h
r
o
u
g
h
 
p
r
a
c
t
i
c
e
 
s
a
f
e
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n

a
n
d
 
u
s
e
 
o
f
 
s
i
z
e
 
"
H
"
 
a
n
d
 
s
i
z
e
 
"
E
"
 
c
y
l
i
n
d
e
r
s
.

2
.
1

.
L
i
s
t
 
p
r
o
b
l
e
m
s
 
t
h
a
t
 
m
a
y
 
a
r
i
s
e
 
i
n
 
o
p
e
r
a
t
i
o
n
 
a
n
d

d
a
i
l
y
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
g
a
s
 
s
u
p
p
l
y
 
l
i
n
e
s
,
 
t
h
e
 
c
a
u
s
e

o
f
 
e
a
c
h
 
p
r
o
b
l
e
m
 
a
n
d
 
r
e
c
o
m
m
e
n
d
e
d
 
a
c
t
i
o
n
 
t
o
 
c
o
r
r
e
c
t

e
a
c
h
 
p
r
o
b
l
e
m
.



2
.
2
.
 
D
i
f
f
e
r
e
n
t
i
a
t
e
 
a
m
o
n
g
 
v
a
r
i
o
u
s
 
s
a
f
e
t
y
 
i
n
d
e
x
 
s
y
s
t
e
m
s

e
m
p
l
o
y
e
d
 
i
n
 
u
s
e
 
o
f
 
g
a
s
 
r
e
g
u
l
a
t
o
r
s
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

c
o
r
r
e
c
t
 
t
e
c
h
n
i
q
u
e
s
 
o
f
 
a
t
t
a
c
h
i
n
g
 
r
e
g
u
l
a
t
o
r
s
 
t
o

b
o
t
h
 
l
a
r
g
e
 
a
n
d
 
s
m
a
l
l
 
s
i
z
e
 
c
y
l
i
n
d
e
r
s
.

.

2
.
3

D
e
s
c
r
i
b
e
 
e
f
f
e
c
t
s
 
o
f
 
i
n
t
e
r
c
h
a
n
g
i
n
g
 
f
l
o
w
m
e
t
e
r
s
 
f
r
o
m

o
n
e
 
g
a
s
 
t
o
 
a
n
o
t
h
e
r
.

2
.
4

D
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
c
o
r
r
e
c
t
 
t
e
c
h
n
i
q
u
e
s
 
f
o
r
 
p
a
t
i
e
n
t

a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
e
q
u
i
p
m
e
n
t
:

a
.

N
a
s
a
l
 
c
a
t
h
e
t
e
r
s

b
.
1 i

C
a
n
n
u
l
a
s

c
.

0
2
 
m
a
s
k
s

d
.

V
e
n
t
u
r
i
-
t
y
p
e
 
m
a
s
k

e
.

E
n
v
i
r
o
n
m
e
n
t
a
l
 
c
h
a
m
b
e
r
s

f
.

T
-
t
u
b
e
s
 
a
n
d
 
t
r
a
c
h
m
a
s
k
s

2
,
5

D
e
s
c
r
i
b
e
 
c
a
l
i
b
r
a
t
i
o
n
,
 
s
e
r
v
i
c
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d

t
e
c
h
n
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
y
p
e
s
 
o
f

a
n
a
l
y
z
e
r
s
:

2
.
6

2
.
7

2
.
8

9
1
-

2
.
0

a
.
b
.
c
.
d
.

P
a
r
a
m
a
g
n
e
t
i
c

T
h
e
r
m
o
c
o
n
d
u
c
t
i
v
e

P
o
l
a
r
o
g
r
a
p
h
i
c

G
a
l
v
a
n
i
c

D
e
s
c
r
i
b
e
 
f
u
n
c
t
i
o
n
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
u
s
e
 
o
f
 
a
n

o
x
y
g
e
n
 
b
l
e
n
d
i
n
g
 
d
e
v
i
c
e
.

P
r
e
p
a
r
e
 
a
 
p
o
r
t
a
b
l
e
 
0
2
 
s
y
s
t
e
m
 
f
o
r
 
u
s
e
 
a
n
d

d
e
m
o
n
s
t
r
A
t
e
 
t
e
c
h
n
i
q
u
e
s
 
o
f
 
p
a
t
i
e
n
t
 
a
p
p
l
i
c
a
t
i
o
n
.

D
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
c
h
e
c
k
i
n
g
 
t
h
e

a
d
e
q
u
a
t
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
a
'
s
u
c
t
i
o
n
 
u
n
i
t
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

L
e
c
t
u
r
e
/
l
a
b
o
r
a
t
o
r
y
/
d
e
m
o
n
s
t
r
a
t
e
 
s
a
f
e
 
p
r
o
c
e
d
u
r
e
/

r
e
t
u
r
n
 
d
e
m
o
n
s
t
r
a
t
i
o
n

.

2
.
1

L
e
c
t
u
r
e
/
v
i
s
i
t
 
t
o
 
h
o
s
p
i
t
a
l
 
o
x
y
g
e
n
 
s
t
o
r
a
g
e
 
s
i
t
e

2
.
2

L
e
c
t
u
r
e
/
d
e
m
o
n
s
t
r
a
t
e
 
r
e
g
u
l
a
t
o
r
/
r
e
t
u
r
n
 
d
e
m
o
n
s
t
r
a
t
i
o
n

2
.
3

L
e
c
t
u
r
e

2
.
4

L
e
c
t
u
r
e
/
l
a
b
o
r
a
t
o
r
y
/
r
o
l
e
 
p
l
a
y
i
n
g
 
w
i
t
h
 
p
a
r
t
n
e
r

2
.
5

L
e
c
t
u
r
e
/
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
o
x
y
g
e
n
 
a
n
a
l
y
z
e
r
s
/
r
e
t
u
r
n

d
e
m
o
n
s
t
r
a
t
i
o
n

2
.
6

L
e
c
t
u
r
e
/
d
e
m
o
n
s
t
r
a
t
e
 
b
l
e
n
d
i
n
g
 
d
e
v
i
c
e
s
/
r
e
t
u
r
n

d
e
m
o
n
s
t
r
a
t
i
o
n

a
t

vg
4

1
0

2
.
7

L
e
c
t
u
r
e
/
d
e
m
o
n
s
t
r
a
t
e
 
p
o
r
t
a
b
l
e
 
0
2
 
s
y
s
t
e
m
/
 
r
e
t
u
r
n

d
e
m
o
n
s
t
r
a
t
i
o
n

2
.
8

L
e
c
t
u
r
e
/
d
e
m
o
n
s
t
r
a
t
e
 
s
u
c
t
i
o
n
i
n
g
 
d
e
v
i
c
e
s
/
l
a
b
o
r
a
t
o
r
y

p
r
a
c
t
i
c
e

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

B
a
r
n
e
s
 
i
 
I
s
r
a
e
l
,
 
P
r
.
.
.
j
'
s
 
P
r
o
g
r
a
m
m
e
d
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
J
 
R
e
s
p
i
r
a
t
o
r
y

T
h
e
r
a
p
y

E
g
a
n
,
 
P
u
n
d
a
m
e
n
t
a
l
s
,
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

S
y
k
e
s
,
 
P
r
i
n
c
i
p
l
e
s
 
o
f
 
M
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
A
n
e
s
t
h
e
t
i
s
t
s

B
o
o
k
s
:

C
o
m
p
r
e
s
s
e
d
 
G
a
s
 
A
s
s
o
c
i
a
t
i
o
n
,
 
H
a
n
d
b
o
o
k
 
o
f
 
C
o
m
p
r
e
s
s
e
d
 
G
a
s
e
s
.

N
a
t
i
o
n
a
l
 
F
i
r
e
 
P
r
o
t
e
c
t
i
o
n
 
A
s
s
o
c
i
a
t
i
o
n
 
B
o
o
k
l
e
t
s

11



W
I
T
 
T
H
R
E
E

M
E
D
I
C
A
L
 
G
A
S
 
'
T
H
E
R
A
P
E
U
T
I
C

T
E
C
H
N
I
Q
U
E
S
 
A
N
D
 
A
P
P
L
I
C
A
T
I
O
N

S
N
S
T
R
U
C
T
1
O
N
A
L
 
C
O
N
T
E
N
T

3
.
0

R
a
t
i
o
n
a
l
e
 
f
o
r
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
o
x
y
g
e
n

t
h
e
r
a
p
y

3
.
1

R
a
t
i
o
n
a
l
e
 
f
o
r
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
g
a
s
 
m
i
x
t
u
r
e
s

3
.
2

T
h
e
r
a
p
y
 
e
q
u
i
p
m
e
n
t

3
.
3

M
o
d
i
f
i
c
a
t
i
o
n
s
 
o
f
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
s
p
e
c
i
a
l
 
n
e
e
d
s

3
.
4

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
a
s
 
a
n
a
l
y
z
e
r
s

3
.
5

H
a
z
a
r
d
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
g
a
s
e
s

3
.
6

M
a
l
f
u
n
c
t
i
o
n
s
 
a
n
d
 
g
e
n
e
r
a
l
 
t
r
o
u
b
l
e
-
s
h
o
o
t
i
n
g

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

3
.
0

L
i
s
t
 
c
l
i
n
i
c
a
l
 
i
n
s
t
a
n
c
e
s
 
t
h
a
t
 
w
o
u
l
d
 
r
e
q
u
i
r
e
 
t
h
e

a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
o
x
y
g
e
n
 
a
n
d
 
d
e
s
c
r
i
b
e
s
 
t
h
e

p
h
y
s
i
o
l
o
g
i
c
a
l
 
r
e
a
s
o
n
s
 
f
o
r
 
t
h
e
 
b
e
n
e
f
i
c
i
a
l
 
e
f
f
e
c
t
s

i
n
 
e
a
c
h
 
c
a
s
e
.

3
.
1

D
e
s
c
r
i
b
e
 
t
h
e
 
p
h
y
s
i
o
l
o
g
i
c
a
l
 
e
f
f
e
c
t
s
 
o
f
 
i
n
c
r
e
a
s
e
d

.
_
g
1
a
$
2
,
 
l
i
s
t
 
c
l
i
n
i
c
a
l
 
i
n
s
t
a
n
c
e
s
 
i
n
 
w
h
i
c
h
 
t
h
i
s

t
y
p
e
 
o
f
 
t
h
e
r
a
p
y
 
m
i
g
h
t
 
b
e
 
e
m
p
l
p
y
e
d
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

t
h
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
a
d
m
i
n
i
s
t
e
r
i
n
g
 
t
h
e
 
t
h
e
r
a
p
y
.

3
.
/

D
e
m
o
n
s
t
r
a
t
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
t
h
e
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f

o
x
y
g
e
n
 
v
i
a
 
e
a
c
h
 
o
f
 
t
h
e
 
e
s
t
a
b
l
i
s
h
e
d
 
e
q
u
i
p
m
e
n
t
.

.
3
.
3

C
h
6
o
s
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
/
o
r
 
m
o
d
i
f
y
 
e
q
U
i
p
-

m
e
n
t
 
t
o
 
a
d
m
i
n
i
s
t
e
r
 
t
h
e
r
a
p
y
 
a
s
 
i
n
d
i
c
a
t
e
d
 
b
y

c
l
i
n
i
c
a
l
 
s
i
t
u
a
t
i
o
n
.

3
.
4

D
e
m
o
n
s
t
r
a
t
e
 
c
o
r
r
e
c
t
 
g
a
s
o
S
a
m
p
l
i
n
g
 
t
e
c
h
n
i
q
u
e
s
.

3
.
5

P
r
e
p
a
r
e
 
a
 
r
e
p
o
r
t
 
o
n
 
h
a
z
a
r
d
s
 
t
h
a
t
 
m
a
y
 
b
e
 
e
n
c
o
u
n
t
e
r
e
d

i
n
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
g
a
s
e
s
.

3
.
6

D
i
a
g
n
o
s
e
 
a
n
d
 
c
o
r
r
e
c
t
 
c
o
m
m
o
n
 
m
a
l
f
u
n
c
t
i
o
n
s
 
t
h
a
t

m
a
y
 
o
c
c
u
r
 
i
n
 
v
a
r
i
o
u
s
 
e
q
u
i
p
m
e
n
t
.

1
2

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

3
.
0

L
e
c
t
u
r
e
/
d
i
s
c
u
s
s
i
o
n

3
.
1
/
3
.
2

L
e
c
t
u
r
e
/
l
a
b
o
r
a
t
o
r
y
/
d
e
m
o
n
s
t
r
a
t
e
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n

o
f
 
g
a
s
 
m
i
x
t
u
r
e
s
 
/
`
r
e
t
u
r
n
 
d
e
m
o
n
s
t
r
a
t
i
o
n

3
.
3

,
L
a
b
o
r
a
t
o
r
y
 
/
r
o
l
e
 
p
l
a
y
i
n
g
/
e
v
a
l
u
a
t
i
o
n

3
.
4

L
a
b
o
r
a
t
o
r
y
/
r
o
l
e
 
p
l
a
y
i
n
g
 
o
f
 
s
e
l
e
c
t
e
d
 
p
a
t
i
e
n
t

c
a
r
e
 
s
i
t
u
a
t
i
o
n
s

3
.
5

L
a
b
o
r
a
t
o
r
y
/
d
e
m
o
n
s
t
r
a
t
e
 
s
a
m
p
l
i
n
g
 
t
e
c
h
n
i
q
u
e
s

3
.
6

I
n
d
i
v
i
d
u
a
l
 
s
t
u
d
y

3
.
7

L
a
b
o
r
a
t
o
r
y
/
s
i
m
u
l
a
t
e
 
c
o
r
r
e
c
t
i
o
n
 
o
f
 
e
q
u
i
p
m
e
n
t

m
a
l
f
u
n
c
t
i
o
n

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

B
a
r
n
e
s

B
r
a
d
y
'
s
 
P
r
o
g
r
m
v
s
e
d
 
I
n
t
r
}
d
u
c
t
i
 
n
 
t
o
 
R
e
s
p
i
r
a
t
o
r
y

B
e
l
l
n
k
o
f
f
,
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
?
 
I
n
h
a
l
a
t
i
e
n
-
n
e
A
p
y

B
e
n
d
l
x
e
n
,
 
e
t
 
a
l
,
 
R
e
s
p
i
r
a
t
b
r
y
 
C
a
r
e

B
r
y
a
n
 
E
.
 
T
a
y
l
o
r
,
 
M
a
n
u
a
l
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

C
h
e
r
n
i
a
c
k
,
 
e
t
 
a
l
,
 
R
e
s
p
i
r
a
t
i
o
n
 
i
n
 
I
l
e
a
i
t
h
 
a
n
d
 
i
s
c
a
s
e

E
g
a
n
,
 
F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

C
r
e
n
a
r
d
,
 
e
t
 
a
l
,
 
A
d
v
a
n
c
e
d
 
S
t
u
d
y
 
i
n
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

C
r
e
n
a
r
d
,
 
T
h
e
 
H
a
a
a
r
d
e
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

C
r
e
n
a
r
d
,
 
e
t
 
a
l
,
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

S
a
f
a
r
,
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

Y
o
u
n
g
 
i
 
C
r
o
c
k
e
r
,
 
P
r
i
n
c
i
p
l
e
s
 
a
n
d
 
P
r
a
c
t
i
c
e
 
o
f
 
I
n

t
i
o
n
 
T
h
e
r
a
p
y

I
\

1
3



U
N
I
T
 
F
O
U
R

M
E
D
I
C
A
L
 
G
A
S
 
T
H
E
R
A
P
Y

C
L
I
N
I
C
A
L
 
P
R
A
C
T
I
C
E

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

4
.
0

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
h
e
r
a
p
e
u
t
i
c
 
t
e
c
h
n
i
q
u
e
s
 
i
n
v
o
l
v
i
n
g
:

a
.

N
a
s
a
l
 
c
a
t
h
e
t
e
r
s

b
.

C
a
n
n
u
l
a
s

c
.

0
2
 
m
a
s
k

d
.

V
e
n
t
u
r
i
-
t
y
p
e
 
m
a
s
k

e
.

E
n
v
i
r
o
n
m
e
n
t
a
l
 
c
h
a
m
b
e
r
s

f
.

T
-
t
u
b
e
s
 
a
n
d
 
t
r
a
c
h
m
a
s
k
s

g
.

G
a
s
 
c
y
l
i
n
d
e
r
s

h
.

F
l
o
w
m
e
t
e
r
s

i
.

R
e
g
u
l
a
t
o
r
s

j
.

A
n
a
l
y
z
e
r
s

4
.
1

I
n
d
i
c
a
t
i
o
n
s
,
 
c
o
n
t
r
a
i
n
d
i
c
a
t
i
o
n
s
 
a
n
d
 
h
a
z
a
r
d
s

4
.
2

A
d
v
e
r
s
e
 
s
i
g
n
s
 
a
n
d
 
s
y
m
p
t
o
m
s
 
o
f
 
g
a
s
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

4
.
0

D
e
m
o
n
s
t
r
a
t
e
 
c
o
r
r
e
c
t
 
p
r
a
c
t
i
c
e
 
t
e
c
h
n
i
q
u
e
s
,

a
t
t
i
t
u
d
e
s
 
a
n
d
 
c
o
n
c
e
r
n
 
f
o
r
 
p
a
t
i
e
n
t
s
.

4
.
1
.

R
e
c
o
g
n
i
z
e
 
a
n
d
 
d
e
s
c
r
i
b
e
 
c
l
i
n
i
c
a
l
 
i
n
d
i
c
a
t
i
o
n
s
,

c
o
n
t
r
a
i
n
d
i
c
a
t
i
o
n
s
 
a
n
d
 
h
a
z
a
r
d
s
 
f
o
r
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n

o
f
 
m
e
d
i
c
a
l
 
b
a
s
e
s
.

4
.
2

R
e
c
o
g
n
i
z
e
 
a
n
d
 
d
e
s
c
r
i
b
e
 
a
d
v
e
r
s
e
 
s
i
g
n
s
 
a
n
d
 
s
y
m
p
t
o
m
s

d
u
r
i
n
g
 
g
a
s
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

4
.
0

W
a
r
d
 
r
o
u
n
d
s
 
w
i
t
h
 
p
h
y
s
i
c
i
a
n
,
 
t
h
e
r
a
p
i
s
t
 
a
n
d
 
o
t
h
e
r

h
e
a
l
t
h
 
p
r
o
f
e
s
s
i
o
n
a
l
s

4
.
1

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
h
e
r
a
p
y
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
p
r
o
c
e
d
u
r
e
s

4
.
2

W
a
r
d
 
r
o
u
n
d
s
 
w
i
t
h
 
i
n
s
t
r
u
c
t
o
r
/
p
o
s
t
 
c
l
i
n
i
c
a
l
 
c
o
n
f
e
r
e
n
c
e

1
4

U
N
I
T
 
F
I
V
E

.
M
E
D
I
C
A
L
 
G
A
S
 
T
H
E
R
A
P
E
U
T
I
C

T
E
C
H
N
I
Q
U
E
S
 
A
N
D
 
A
P
P
L
I
C
A
T
I
O
N

*
(
C
R
I
T
I
C
A
L
 
P
A
T
I
E
N
T
S
)

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

5
.
0

B
l
e
n
d
i
n
g
 
d
e
v
i
c
e
s
 
a
n
d
 
a
d
a
p
t
i
n
g
 
e
q
u
i
p
m
e
n
t

5
.
1

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
h
y
p
e
r
b
a
r
i
c
 
g
a
s
 
t
h
e
r
a
p
y

5
.
2

M
e
d
i
c
a
l
 
g
a
s
 
t
h
e
r
a
p
y
 
f
o
r
 
i
n
f
a
n
t
s

I
N
S
T
R
U
C
T
I
O
N
A
L
O
B
J
E
C
T
I
V
E
S

T
h
e
s
t
u
d
L

w
i
l
l
:

5
.
0

O
p
e
r
a
t
e
 
b
e
n
d
i
n
g
'
d
e
v
i
c
e
 
o
r
 
m
o
d
i
f
y
 
e
q
u
i
p
m
e
n
t

t
o
 
a
c
h
i
e
v
e
 
p
r
e
s
c
r
i
b
e
d
 
i
n
s
p
i
r
e
d
 
o
x
y
g
e
n
.

5
.
1

D
i
s
c
u
s
s
 
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
r
e
a
t
i
n
g
 
p
a
t
i
e
n
t
 
i
n
 
a

h
y
p
e
r
b
a
r
i
c
 
c
h
a
m
b
e
r
.

5
.
2

A
d
m
i
n
i
s
t
e
r
 
o
x
y
g
e
n
 
t
h
e
r
a
p
y
 
t
o
 
i
n
f
a
n
t
s
.

'
R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

5
.
0

L
e
c
t
u
r
e
/
l
a
b
o
r
a
t
o
r
y
/
s
i
m
u
l
a
t
i
o
n

5
.
1

L
e
c
t
u
i
W
a
u
d
i
o
O
v
i
s
u
a
l

5
.
2

L
e
c
t
u
r
e
/
l
a
b
o
r
a
t
o
r
y
/
p
r
a
c
t
i
c
e
 
e
q
u
i
p
m
e
n
t
 
m
o
d
i
f
i
c
a
t
i
o
n

a
n
d
 
a
p
p
l
i
c
a
t
i
o
n
,
,
o
f
 
t
h
e
r
a
p
y
 
t
o
 
i
n
f
a
n
t
s

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

A
b
r
a
m
s
o
n
,
 
H
.
 
e
d
.
,
 
R
e
s
u
s
c
i
t
a
t
i
o
n
 
o
f
 
t
h
,
 
O
e
"
w
r
o
r
n
 
I
n
f
c
.
n
t

A
v
e
r
y
,
 
T
h
e
 
L
u
n
g
 
a
n
d

t
i
a
o
r
d
e
r
r
,
 
i
n
 
t
h
e
 
N
e
.
.
.
l
i
o
r
n
 
I
n
f
a
n
t

B
r
y
a
n

T
a
y
l
o
r
.
.
 
M
a
n
u
a
l
 
o
f
 
R
e
s
T
i
r
a
t
,
,
r
e
 
:
h
o
r
a
p
y

G
r
e
n
a
r
d
,
 
T
h
e
 
H
a
z
a
r
d
s
 
o
f
 
R
e
s
r
a
t
o
r
:
,
 
2
h
e
r
a
r
,
,
,

K
e
n
d
i
g
,
 
e
d
.
,
 
P
u
l
m
o
n
a
r
y
 
i
:
i
g
c
,
r
d
e
r
s

K
o
r
o
n
e
s
.
 
H
i
g
h
-
R
i
.
s
k
 
a
e
w
b
o
r
n
 
I
n
f
a
n
t
s

Y
o
u
n
g
 
6
 
C
r
o
c
k
e
r
,
 
F
r
i
f
t
c
i
p
l
e
o
 
a
n
d
 
F
r
a
c
t
i
.
.
e

T
n
h
c
Z
a
t
:
:
,
,
,
:
 
T
h
e
r
a
p
y

1
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t
i

U
N
I
T
 
S
I
X

M
E
D
I
C
A
L
 
G
A
S
 
T
H
E
R
A
P
Y

C
L
I
N
I
C
A
L
 
P
R
A
C
T
I
C
E

(
C
R
I
T
I
C
A
L
 
P
A
T
I
E
N
T
S
)

I
N
S
T
O
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T
'

6
.
0

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
m
e
d
i
c
a
l
 
g
a
s
 
t
h
e
r
a
p
y
 
t
o
 
p
a
t
i
e
n
t
s

i
n
 
a
c
u
t
e
 
r
e
s
p
i
r
a
t
o
r
y
 
f
a
i
l
u
r
e

6
.
1

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
a
s
 
t
h
e
r
a
p
y
 
t
o
 
n
e
o
n
a
t
e
s

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

6
;
0
.

A
d
m
i
n
i
s
t
e
r
 
m
e
d
i
c
a
l
 
g
a
s
 
t
o
 
p
a
t
i
e
n
t
s

D
I
 
a
c
u
t
e

r
e
s
p
i
r
a
t
o
r
y
 
f
a
i
l
u
r
e
.

6
.
1

A
d
m
i
n
i
s
t
e
r
 
m
e
d
i
c
a
l
 
g
a
s
 
t
o
 
n
e
o
n
a
t
e
s
 
i
n
 
a
c
u
t
e

r
e
s
p
i
r
a
t
o
r
y
 
f
a
i
l
u
r
e
.

S
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

6
,
0

W
o
r
k
 
i
n
 
a
n
 
i
n
t
e
n
s
i
v
e
 
C
a
r
e
 
u
n
i
t
,
r
e
c
o
v
e
r
y

r
o
o
m
.

e
m
e
r
g
e
n
c
y
 
r
o
o
m
 
o
r
 
o
t
h
e
r
 
a
r
e
a
s
 
d
e
a
l
i
n
g
 
w
i
t
h

c
r
i
t
i
c
a
l
 
p
a
t
i
e
n
t
s

6
.
1

W
o
i
k
 
w
i
t
h
 
q
u
a
l
i
f
i
e
d
-
r
e
g
i
s
t
e
r
e
d

t
h
e
r
a
p
i
s
t

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

A
b
r
a
m
s
o
n
.
 
e
d
.
.
 
R
e
s
u
s
c
i
t
a
t
i
o
n
 
o
f
 
t
h
e
 
N
e
w
b
o
r
n
I
n
f
a
n
t

A
v
e
r
y
,
 
T
h
e
 
L
u
n
g
 
a
n
d
 
i
t
s
 
D
i
s
o
r
d
e
r
s
 
i
n
 
t
h
e
 
N
e
w
b
o
r
n
 
I
n
f
a
n
t

6
r
7
a
n
 
6
 
T
a
y
l
o
r
,
 
M
a
n
u
a
Z
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

8
e
n
d
i
x
e
n
,
 
e
t
 
a
l
,
 
R
e
s
p
i
r
a
t
o
r
y
 
C
a
r
e

E
g
a
n
.
 
F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

C
r
e
n
a
r
d
,
 
e
t
 
A
l
,
 
A
d
v
a
n
c
e
d
 
S
t
u
d
y
 
i
n
 
R
e
s
p
i
r
a
t
o
r
y
 
T

K
e
n
i
g
,
 
e
d
.
,
 
P
a
l
l
n
a
p
u
z
r
y
 
D
i
s
o
r
d
e
r
s

K
o
r
o
n
e
s
.
 
N
i
g
h
-
R
i
s
k
 
N
e
w
b
o
r
n
 
i
n
f
a
n
t
s

S
a
f
a
r
.
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

S
h
a
p
i
r
o
.
 
C
l
i
n
i
c
a
l
 
A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
B
l
o
o
d
 
C
a
s
e
s

Y
ou

ng
 i

C
r
o
c
k
e
r
,
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i
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h
e
r
a
p
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p
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c
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c
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c
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c
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c
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p
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c
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d
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i
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n
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d
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n
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c
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e
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i
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c
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p
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p
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p
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c
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c
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h
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c
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c
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p
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p
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d
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f
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p
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p
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p
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c
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c
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c
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c
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c
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i
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i
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i
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d
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p
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c
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p
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p
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p
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p
l
a
i
n
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
:

2
.
3

2
.
4

a
.

b
.

c
.

p
a
s
s
-
o
v
e
r
 
h
u
m
i
d
i
f
i
e
r

b
u
b
b
l
e
-
d
i
f
f
u
s
i
o
n
 
h
u
m
i
d
i
f
i
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c
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i
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p
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c
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b
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b
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b
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p
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c
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u
d
i
o
-
v
i
s
u
a
l

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

B
a
r
n
e
s
 
a
n
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P
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c
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p
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R
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p
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p
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b
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c
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e
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d
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p
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p
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c
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b
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p
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p
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i
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i
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h
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p
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b
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p
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p
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c
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c
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p
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b
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c
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p
r
e
s
s
u
r
e
 
b
r
e
a
t
h
i
n
g
.

'

1
.
2

D
e
s
c
r
i
b
e
 
o
b
j
e
c
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p
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c
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c
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c
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P
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c
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c
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c
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R
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e
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b
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b
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c
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P
P
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P
B
 
t
h
e
r
a
p
y
 
s
i
m
u
l
a
t
i
o
n

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
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n
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i
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p
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p
l
e
m
e
n
t
a
t
i
o
n
 
a
n
d
 
t
e
r
m
i
n
a
t
i
o
n
 
o
f

I
P
P
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c
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P
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p
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i
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i
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t
r
e
a
t
m
e
n
t
s
,
"

1
7
-

Y
a
p
d
a
,
 
R
.
.
 
"
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
o
f
 
I
P
P
B
 
T
h
e
r
a
p
y
.
"

J

3
4

3
5



U
N
I
T
 
F
O
U
R

I
P
P
B
 
T
H
E
R
A
P
Y
 
C
L
I
N
I
C
A
L
 
P
R
A
C
T
I
C
E

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

4
.
0

R
e
v
i
e
w
 
o
f
 
r
e
s
p
i
r
a
t
o
r
y
 
t
h
e
r
a
p
y
 
p
r
o
c
e
d
u
r
e
s

4
.
1

R
e
v
i
e
w
 
o
f
 
p
a
t
i
e
n
t
'
 
c
a
r
e
 
a
r
e
a
 
o
r
g
a
n
i
z
a
t
i
o
n

4
.
2

R
e
v
i
e
w
 
o
r
g
a
n
i
z
a
t
i
o
n
 
o
f
 
N
u
r
s
e
'
s
 
S
t
a
t
i
o
n

4
.
3

P
a
t
i
e
n
t
 
c
h
a
r
t
s

P
a
t
i
e
n
t
 
c
o
n
t
a
c
t

4
.
5

P
a
t
i
e
n
t
 
p
r
e
p
a
r
a
t
i
o
n

4
.
6

I
P
P
B
 
t
h
e
r
a
p
y
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n

4
.
7

E
v
a
l
u
a
t
i
o
n
 
o
f
 
p
a
t
i
e
n
t
 
r
e
s
p
o
n
s
e

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

4
.
0

D
i
s
c
u
s
s
 
s
t
r
u
c
t
u
r
e
 
a
n
d
 
f
u
n
c
t
i
o
n
 
o
f
 
r
e
s
p
i
r
a
t
o
r
y

t
h
e
r
a
p
y
 
d
e
p
a
r
t
m
e
n
t
 
a
n
d
 
p
r
d
c
e
d
u
r
e
s
 
r
e
l
e
v
a
n
t
 
t
o

I
P
P
B
 
t
h
e
r
a
p
y
.

4
.
1

D
i
s
c
u
s
s
 
o
r
g
a
n
i
z
a
t
i
o
n
 
o
f
 
p
a
t
i
e
n
t
 
c
a
r
e
 
a
r
e
a
s
 
a
n
d

f
u
n
c
t
i
o
n
 
o
f
 
e
q
u
i
p
m
e
n
t
 
o
b
s
e
r
v
e
d
.

i

4
.
2

L
o
c
a
t
e
 
a
n
d
 
d
i
s
c
u
s
s
 
f
u
n
c
:
i
o
n
 
o
f
 
n
u
r
s
e
'
s
 
s
t
a
t
i
o
n
,

c
h
a
r
t
i
n
g
-
a
r
e
a
,
 
d
r
u
g
 
r
o
o
m
,
 
c
l
e
a
n
i
n
g
 
a
r
e
a
,
 
s
t
o
r
a
g
e

a
r
e
a
 
a
n
d
 
o
t
h
e
r
 
r
e
l
a
t
e
d
 
a
r
e
a
s
.

4
,
3

L
o
c
a
t
e
 
p
a
t
i
e
n
t
'
s
 
c
h
a
r
t
 
a
n
d
 
p
o
i
n
t
 
o
u
t
 
t
h
e

s
e
c
t
i
o
n
s
 
r
e
l
e
v
a
n
t
 
t
o
 
t
r
e
a
t
m
e
n
t
 
o
f
.
 
t
h
e
 
p
a
t
i
e
n
t
.

4
.
4

M
e
e
t
 
a
n
d
 
e
s
t
a
b
l
i
s
h
 
r
a
p
p
o
r
t
 
w
i
t
h
 
s
e
l
e
c
t
e
d
 
p
a
t
i
e
n
t
.

4
.
5

D
e
m
o
n
s
t
r
a
t
e
 
c
o
r
r
e
c
t
 
p
a
t
i
e
n
t
 
a
p
p
r
o
a
c
h
,
 
i
n
c
l
u
d
i
n
g
 
'

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
p
r
e
p
a
r
a
t
i
o
n
 
f
o
r
 
t
h
e
r
a
p
y
.

4
.
6

I
m
p
l
e
m
e
n
t
 
I
P
P
B
 
t
h
e
r
a
p
y
 
t
o
 
s
e
l
e
c
t
e
d
 
p
a
t
i
e
n
t

d
e
m
o
n
s
t
r
a
t
i
n
g
 
p
r
o
p
e
r
 
t
e
c
h
n
i
q
u
e
s
 
i
n
 
c
o
n
)
u
n
c
t
i
o
n

w
i
t
h
 
v
a
r
i
o
u
s
 
p
a
t
i
e
n
t
 
r
e
s
p
o
n
s
e
s
.

:
4
.
7

D
i
s
c
u
s
s
 
e
v
a
l
u
a
t
i
o
n
 
o
f
 
v
a
r
i
o
u
s
^
P
a
t
i
e
n
t
 
r
e
s
p
o
n
s
e
s
.

3
6

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

4
.
0
/
4
.
2

O
b
s
e
r
v
a
t
i
o
n
/
d
i
s
c
u
s
s
i
o
n

4
.
3

R
c
l
e
.
p
l
a
y
i
n
g
'

4
.
4
/
4
.
6

A
c
t
u
a
l
 
p
e
r
f
o
r
m
a
n
c
e
 
u
n
d
e
r

4
.
7

D
i
s
c
u
s
s
i
o
n

d
i
r
e
c
t
 
s
u
p
e
r
v
i
.
i
o
n

3
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U
N
I
T
 
F
I
V
E

I
N
S

I
N
S

I
P
P
B
 
T
H
E
R
A
P
E
U
T
I
C
 
T
E
C
H
N
I
Q
U
E
S

A
N
D
 
A
P
P
L
I
C
A
T
I
O
N

(
C
R
I
T
I
C
A
L
 
P
A
T
I
E
N
T
S
)

R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

5
.
0

P
a
t
i
e
n
t
 
c
h
a
r
t
 
r
e
v
i
e
w

5
.
1

E
q
u
i
p
m
e
n
t
 
s
y
s
t
e
m
s
 
s
e
t
-
u
p

5
.
2

T
h
e
r
a
p
y
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n

R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

5
.
0

L
o
c
a
t
e
 
p
h
y
s
i
c
i
a
n
'
s
 
o
r
d
e
r
 
s
h
e
e
t
,
 
c
h
e
c
k
 
f
o
r
o
r
d
e
r
s

p
e
r
t
a
i
n
i
n
g
 
t
o
 
r
e
s
p
i
r
a
t
o
r
y
 
t
h
e
r
a
p
y
 
a
n
d
 
l
o
c
a
t
e

o
t
h
e
r
 
a
r
e
a
s
 
o
f
 
t
h
e
 
c
h
a
r
t
 
w
h
i
c
h
 
b
o
n
t
a
i
n
 
a
d
d
i
t
i
o
n
a
l

i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
 
t
h
e
 
p
a
t
i
e
n
t
.

D
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
a
s
s
e
m
b
l
y
 
o
f
 
v
a
r
i
o
u
s
 
I
P
P
B
 
s
y
s
t
e
m
s

a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
t
r
e
a
t
m
e
n
t
 
o
f
 
c
r
i
t
i
c
a
l
 
p
a
t
i
e
n
t
s
.

5
.
2

D
e
m
o
n
s
t
r
a
t
e
 
u
s
e
 
d
f
 
s
e
l
e
c
t
e
d
 
I
P
P
B
 
s
y
s
t
e
m
s
 
a
c
c
o
r
d
-

i
n
g
 
t
o
 
v
a
r
i
o
u
s
 
c
r
i
t
i
c
a
l
 
p
a
t
i
e
n
t
 
r
e
s
p
o
n
s
e
s
.

R
E
C
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

:

5
.
0

5
.
0
%
5
.
2

D
e
m
o
n
s
t
r
a
t
i
o
n
 
/
r
e
t
u
r
n
 
d
e
m
o
n
s
t
r
a
t
i
o
n

L
e
c
t
u
r
e
/
p
e
r
f
o
r
m
a
n
c
e
/
g
r
o
u
p
 
d
i
s
c
u
s
s
i
o
n

0

I
t

3
8

U
N
I
T
 
S
I
X

I
P
P
B
 
T
H
E
R
A
P
Y
 
C
L
I
N
I
C
A
L
 
P
R
A
C
T
I
C
E

(
C
R
I
T
I
C
A
L
 
P
A
T
I
E
N
T
S
)

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

6
.
0

P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
c
r
i
t
i
c
a
l
 
p
a
t
i
e
n
t
 
f
o
r

I
P
P
B

t
h
e
r
a
p
y

'
6
.
1

D
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
I
P
P
B
 
t
h
e
r
a
p
y

6
.
2

A
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
I
P
P
B

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

6
,
0

P
r
e
p
a
r
e
 
t
h
e
 
c
r
i
t
i
c
a
l
 
p
a
t
i
e
n
t
 
t
o
 
r
e
c
e
i
v
e
 
p
o
s
i
t
i
v
e

p
r
e
s
s
u
r
e
 
b
r
e
a
t
h
i
n
g
'
 
b
y
 
o
b
s
e
r
v
i
n
g
'
a
n
d
 
i
m
p
l
e
m
e
n
t
i
n
g

t
h
e
 
f
o
l
l
o
w
i
n
g
 
s
t
e
p
s
,

a
.

R
e
a
d
 
/
e
v
a
l
u
a
t
e
 
p
h
y
s
i
c
i
a
n
'
s
 
o
r
d
e
r
 
a
n
d
 
c
h
a
r
t
.

e
t

b
.

P
r
e
p
a
r
e
/
r
e
t
e
s
t
 
e
q
u
i
p
m
e
n
t
.

c
.

P
r
e
p
a
r
e
/
p
o
s
i
t
i
o
n
 
p
a
t
i
e
n
t
.

C
.

d
.

I
m
p
l
e
m
e
n
t
 
I
P
P
B
 
t
r
e
a
t
m
e
n
t
.

e
,
-
 
A
s
s
e
s
s
 
p
a
t
i
e
n
t
 
r
e
s
p
o
n
s
e
:

f
.

M
o
d
i
f
y
 
t
e
c
h
n
i
q
u
e
 
t
o
 
e
n
h
a
n
c
e
 
t
h
e
r
a
p
y
.

6
.
1

O
b
s
e
r
v
e
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
I
P
P
B
 
t
h
e
r
a
p
y
 
t
o
 
c
r
i
t
i
c
a
l

m
e
d
i
c
a
l
 
a
n
d
 
s
u
r
g
i
c
a
l
 
p
a
t
i
e
n
t
s
.

6
.
2

P
a
r
t
i
c
i
p
a
t
e
 
i
n
 
t
h
e
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
I
P
P
B
 
t
h
e
r
a
p
y

t
o
 
a
 
c
r
a
t
r
e
a
l
 
p
a
t
i
e
n
t
'
u
n
d
e
r
 
s
u
p
e
r
v
i
s
i
o
n
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

4
-
2

6
.
0
/
6
.
2

A
c
t
u
a
l
 
p
e
r
f
o
r
m
a
n
c
e
 
u
n
d
e
r
 
d
i
r
e
c
t
 
s
u
p
e
r
v
i
s
i
o
n
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M
O

D
U

L
E

 D

11
U

L
,M

O
N

A
R

Y
 D

R
A

IN
A

G
E

tt.

U
N
I
T
 
O
N
E

I
N
T
R
O
D
U
C
T
I
O
N
 
T
O
 
P
U
L
M
O
N
A
R
Y
 
D
R
A
I
N
A
G
E

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

1
.
0

P
h
y
s
i
o
l
o
g
i
c
a
l
 
p
r
i
n
c
i
p
l
e
s
 
i
n
d
i
c
a
t
i
o
n
s
,
 
c
 
n
t
r
a
-

i
n
d
i
c
a
t
i
o
n
s
 
a
n
d
 
h
a
z
a
r
d
s
 
o
f
 
c
h
e
s
t
l
i
h
y
s
i
c
 
1
 
t
h
e
r
a
p
y

1
.
1

T
o
p
i
c
a
l
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
i
n
t
e
r
n
a
l
 
t
h
o
r
 
c
i
c

s
t
r
u
c
t
u
r
e
s

1
.
2

S
p
u
t
u
m
 
x
i
-
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
a
n
d
 
d
e
s
c
r
i
p
t
i
o
n

1
.
3

C
h
e
s
t
 
a
u
s
c
u
l
t
a
t
i
o
n

1
.
4

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
c
h
e
s
t
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
y

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t

1
.
0

L
i
s
t
 
a
n
d
 
d
i
s
c
u
s
s
 
i
n
d
i
d
a
t
i
o
n
s
,
 
c
o
n
t
r
a
i
n
d

a
n
d
 
h
a
z
a
r
d
s
 
g
e
n
e
r
a
l
l
y
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c

p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
y
.

1
.
1

D
i
s
c
u
s
s
 
t
o
p
o
g
r
a
p
h
i
c
a
l
 
r
e
f
e
r
e
n
c
e
 
p
o
i
n
t
s

a
l
l
 
t
h
e
 
m
a
j
o
r
 
t
h
o
r
a
c
i
c
 
o
r
g
a
n
s
 
a
n
d
 
s
e
g
m
e

t
t
e
 
l
u
n
g
s
.

1
.
2

W
r
i
t
e
 
c
h
a
r
t
 
e
n
t
r
i
e
s
 
d
e
s
c
r
i
b
i
n
g
 
s
a
m
p
l
e
 
s

s
p
e
c
i
m
e
n
s
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
.
t
y
p
e
s
 
o
f
 
s
o
u

p
r
o
d
u
c
e
d
 
b
y
 
c
o
m
m
o
n
l
y
 
e
n
c
o
u
n
t
e
r
e
d
 
p
u
l
m
o
n

1
.
3

D
i
f
f
e
r
e
n
t
i
a
t
e
 
b
e
t
w
e
e
n
 
v
e
n
t
i
l
a
t
e
d
 
a
n
d
 
n
o

p
o
r
t
i
o
n
s
 
o
f
 
t
h
e
 
c
h
e
s
t
 
d
u
r
i
n
g
,
a
u
s
c
u
l
t
a
t
i

i
d
e
n
t
i
f
y
i
n
g
 
b
r
e
a
t
h
 
s
o
u
n
d
s
.

c
a
t
i
o
n
s

e
s
 
t

1

o
 
l
o
c
a
t
e

.

i
s
 
o
f

u
t
u
m

1
1

u
m
r
y
 
p
a
t
h
o
l
o
g
y
.

-
v
e
n
t
i
l
a
t
e
d
 
i

n
 
b
y

1
.
4

D
e
m
o
n
s
t
r
a
t
e
 
a
d
j
u
n
c
t
i
v
e
 
t
h
e
r
a
p
y
 
t
e
c
h
n
i
g
u
 
t
h
a
t

m
a
y
 
a
c
c
o
m
p
a
n
y
 
c
h
e
s
t
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
y
.

R
E
C
O
t
'
(
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

1
.
0

L
e
c
t
u
r
e
/
s
l
i
d
e
/
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
a
p
p
l
i
c
a
t

c
h
e
s
t
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
y

1
.
1

L
e
c
t
u
r
e
/
a
n
a
t
o
m
i
c
a
l
 
m
o
d
e
l
s
/
l
o
c
a
t
i
o
n
 
o
f
 
a

r
e
f
e
r
e
n
c
e
 
p
o
i
n
t
s
 
o
n
 
t
h
o
r
a
x
 
o
f
 
l
a
b
o
r
a
t
o
r

1
.
2

L
e
c
t
u
r
e
/
s
l
i
d
e
s
 
b
f
 
s
p
u
t
u
m
 
s
a
m
p
l
e
s

4

o
n
 
o
f

a
t
o
m
i
c
a
l

p
a
r
t
n
e
r
s



-

1
,
3

R
e
c
o
r
d
i
n
g
s
 
o
.
.
!
 
c
h
e
s
t
 
s
o
u
n
d
s
/
d
e
m
o
n
s
t
r
a
t
i
o
n
,

1
.
4

L
e
c
t
u
r
e
/
w
r
i
t
t
e
n
 
a
n
d
 
p
r
a
c
t
i
c
a
l
 
r
e
v
i
e
w
 
o
f

t
e
c
h
n
i
q
u
e
s
.

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

E
a
m
e
s
 
6
 
t
e
r
s
e
'
,
 
B
r
a
d
y
'
s
 
P
r
o
g
n
i
h
m
e
d
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
R
e
s
p
i
r
a
t
o
r
y

T
h
e
r
a
p
y

C
h
e
r
n
l
a
e
k
,
 
e
t
.
 
a
l
,
 
R
e
s
p
i
r
a
t
i
o
n
 
i
n
 
H
e
a
l
t
h
 
a
n
d
 
D
i
s
e
a
s
e

f
 
G
a
s
k
e
l
l
 
i
 
W
e
b
b
e
r
,
 
T
h
e
 
B
r
o
m
p
t
o
n
 
H
o
e
p
i
t
a
l
 
G
u
i
d
e
 
t
o
 
C
h
e
s
t
 
P
h
y
s
i
o
l
o
g
y

4
2

O

U
N
I
T
 
T
W
O

P
U
L
M
O
N
A
R
Y
 
D
R
A
I
N
A
G
E
 
E
Q
U
I
P
M
E
N
T
 
T
H
E
O
R
Y

M
D
 
O
P
E
R
A
T
I
O
N

I
N
S
T
R
U
C
T
I
O
N
A
L

2
.
0

U
s
g
 
o
f
 
m
a
n
u
a
l
l
y
 
a
d
)
u
s
t
a
b
l
e
 
s
i
l
t
 
-
t
a
b
l
e

2
.
1

U
s
e
 
o
f
 
e
l
e
c
t
r
i
b
a
l
l
y
 
p
o
w
e
r
e
d
 
t
i
l
t
 
-
t
a
b
l
e

2
.
2

A
d
a
p
t
a
t
i
o
n
 
o
f
 
h
o
s
p
i
t
a
l
 
b
e
d

2
.
3

A
d
a
p
t
a
t
i
o
n
 
o
f
 
h
o
m
e
 
b
e
d

2
.
4

2
.
5

U
s
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l
l
y
 
:
l
o
w
e
r
e
d

p
e
r
c
u
s
s
o
r

2
.
6

C
O
N
T
E
N
T

U
s
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l
l
y
 
p
o
w
e
r
e
d
 
h
a
n
d
 
v
i
b
r
a
t
o
r

U
s
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l
l
y
 
p
o
w
e
r
e
d
 
c
o
m
b
i
n
a
t
i
o
n

v
i
b
r
a
t
o
r
 
a
n
d
 
p
e
r
c
u
s
s
o
r

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

2
.
0

P
r
a
t
i
c
e
 
t
h
e
 
u
s
e
?
 
o
f

t
i
l
t
-
t
a
b
l
e
.

a
 
m
a
n
u
a
l
l
y
 
a
d
3
u
s
t
a
b
l
e

2
.
1

P
r
a
c
t
i
c
e
 
t
h
e
 
u
s
e
 
o
f
 
a
n
 
e
l
e
c
t
r
i
c
a
l
l
y
 
p
o
w
e
r
e
d

t
i
l
t
-
t
a
b
l
e
.

.
2
.
2

D
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
a
d
a
p
t
a
t
i
o
n
 
o
f
 
a
 
t
y
p
i
e
a
l
 
h
o
s
p
i
t
a
l

t
y
p
e
 
b
e
d
 
f
o
r
 
u
s
e
 
i
n
 
p
o
s
t
u
r
a
l
 
d
r
a
i
n
a
g
e
.

2
.
3

D
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
a
d
a
p
t
i
o
n
 
o
f
 
a
 
t
y
p
i
c
a
l
 
h
o
m
e
-
t
y
p
e

b
e
d
 
f
o
r
 
u
s
'
 
i
n
 
n
o
s
t
u
r
a
l
 
d
r
a
i
n
a
n
r
.

2
.
4
1

D
e
m
o
n
s
t
r
a
t
e
 
u
s
e
 
o
f
 
a
n
 
e
l
e
c
t
r
i
c
a
l
l
y
 
p
o
w
e
r
e
d
 
h
a
n
d

v
i
b
r
a
t
o
r
.

2
.
5

D
e
m
o
n
s
t
r
a
t
e
 
u
s
e
 
o
f
 
a
n
 
e
l
e
c
t
r
i
c
a
l
l
y
 
n
o
w
t
;
r
e
d

p
e
r
c
u
s
s
o
r

2
.
t

D
e
m
o
n
s
t
r
a
t
e
 
u
s
e
 
o
f
 
a
n
 
e
l
e
r
t
u
c
a
l
l
-
 
p
o
w
e
r
e
d

'

c
o
m
b
i
n
a
t
i
o
n
 
v
i
b
r
a
t
o
r
 
a
n
d
 
p
e
r
c
u
q
,
c
o
r
.
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2
.
0
/
2
P
6

L
a
b
o
r
a
t
o
r
y
 
n
r
a
c
t
i
c
e
/
r
c
:
t
u
r
n
 
d
e
m
o
n
s
t
r
a
t
i
o
n
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O
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R
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B
I
B
L
I
O
G
R
A
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B
r
y
a
n
 
S
 
f
a
%
 
l
o
t
,

.
 
P
.

G
a
s
k
e
l
l
 
b
 
W
e
b
b
e
r
.

P
r

g
R
u
s
k
.

T
h
a
c
k
e
r
.
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7
:
7
\
1

H
o
w
e
l
l
.
 
"
A
,
u
t
e
 
R
e
s
p
i
r
a
t
o
r
y
 
C
,
.
r
e
 
i
n
 
t
h
e
 
O
p
e
n
 
H
e
i
r
t
 
S
u
r
g
e
r
y
 
P
a
t
i
e
n
t
.
"

:
a

t

K
u
r
i
h
u
r
a
.
 
"
P
o
s
t
u
r
a
l
 
D
r
a
i
n
a
g
e
.
 
C
l
a
p
p
i
n
g
 
a
n
d
 
V
i
b
r
a
t
i
n
g
.
"

4
4

U
N
I
T
 
T
H
R
E
E

P
U
L
M
O
N
A
R
Y
 
'
D
R
A
I
N
A
G
E

T
H
E
R
A
P
E
U
T
I
C
 
T
E
C
H
N
I
Q
U
E
S
 
A
N
D
 
A
P
P
L
I
C
A
T
I
O
N

t
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

3
.
0
-
P
o
s
i
t
i
o
n
i
n
q
 
t
h
e
 
a
d
u
l
t
 
p
a
t
i
e
n
t

3
.
1

P
o
s
i
t
i
o
n
i
n
g
 
t
h
e
 
i
n
f
a
n
t
 
o
r
 
s
m
a
l
l
 
c
h
i
l
d

3
.
2

T
e
c
h
n
i
q
u
e
s
 
o
f
 
m
a
n
u
a
l
 
c
l
a
p
p
i
n
g
 
a
n
d
 
v
i
b
r
a
 
i
o
n

3
.
3

T
e
c
h
n
i
q
u
e
s
 
o
f
 
p
e
r
c
u
s
s
i
o
n
 
a
n
d
 
v
i
b
r
a
t
i
o
n

-
w
i
t
h
 
m
e
c
h
a
n
i
c
a
l
 
a
d
j
u
n
c
t
s

3
.
4

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
h
e
r
a
p
e
u
t
i
c
 
t
e
c
h
n
i
q
u
e
s

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

3
.
0

D
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
c
o
r
r
e
c
t
 
p
o
s
i
t
i
o
n
i
n
g
 
f
o
r
 
t
o
t
a
l

d
r
a
i
l
a
g
c
 
o
f
 
a
l
l
 
l
u
n
g
 
s
e
g
m
e
n
t
s
.

3
.
1

D
e
m
o
n
s
t
r
a
t
e
 
c
o
r
r
e
c
t
 
p
o
s
i
t
i
o
n
s
 
a
n
d
 
t
e
c
h
n
i
q
u
e
s

f
o
r
 
p
o
s
i
t
i
o
n
i
n
g
 
t
h
e
 
p
e
d
i
a
t
r
i
c
 
p
a
t
i
e
n
t
 
f
i
r

p
o
s
t
u
r
a
l
 
d
r
a
i
n
a
g
e
.

3
.
2

D
e
m
o
n
s
t
r
a
t
e
 
t
e
c
h
n
i
q
u
e
s
 
o
f
 
m
a
n
u
a
l
 
c
l
a
p
p
i
 
g
 
a
n
d

v
i
b
r
a
t
i
o
n
.

3
.
3

D
e
m
o
n
s
t
r
a
t
e
 
p
r
o
p
e
r
 
t
e
c
h
n
i
q
u
e
s
 
o
f
 
p
e
r
c
u
s
 
i
o
n
 
a
n
d

v
i
b
r
a
t
i
o
n
 
w
i
t
h
 
m
e
c
h
a
n
i
c
a
l
 
a
d
j
u
n
c
t
s
.

3
.
4

D
e
m
o
n
s
t
r
a
t
e
 
c
o
n
c
e
r
n
 
f
o
r
 
p
a
t
i
e
n
t
'
s
 
p
h
y
s
i
 
a
l
 
a
n
d

p
s
y
c
h
o
l
o
g
i
c
a
l
 
w
e
l
l
 
b
e
i
n
g
 
b
y
 
m
o
d
i
f
y
i
n
g
 
t
 
c
h
n
i
q
u
e
s

a
c
c
o
r
d
i
n
g
 
t
o
 
r
e
s
p
o
n
s
e
.
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3
.
0
/
3
.
1

L
e
c
t
u
r
e
/
s
l
i
d
e
s
/
f
l
a
s
h
 
c
a
r
d
s

3
.
2
/
3
.
3

L
a
6
o
r
a
t
o
r
y
 
p
r
a
c
t
i
c
e
 
w
i
t
h
 
m
a
n
i
k
i
n
 
o
r
,
 
p
a
r

'
3
.
4

R
o
l
e
-
p
l
a
y
i
n
g

4
5

n
e
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R
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B
I
B
L
I
O
G
R
A
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B
a
r
n
e
s
 
L
 
I
s
r
a
e
l
,
'
B
r
a
d
y
'
s
 
P
r
o
g
r
a
m
m
e
d
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
R
e
s
p
i
r
a
t
o
r
y

T
h
e
r
a
p
y

B
e
n
d
i
x
e
n
,
 
e
t
 
a
l
,
 
R
e
s
p
i
r
a
t
o
r
y
 
C
a
r
e

B
r
y
a
n
 
&
 
T
a
y
l
o
r
,
 
M
a
n
u
a
l
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

E
g
a
n
,
 
F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

C
a
s
k
e
l
l
 
&
 
W
e
b
b
e
r
,
 
T
h
e
 
B
r
a
m
p
t
o
n
 
H
o
s
p
i
t
a
l
 
G
u
i
d
e
 
t
o
 
C
h
e
s
t
 
P
h
y
s
i
o
t
h
e
r
a
p
y

C
r
e
n
a
r
d
,
 
e
t
 
a
l
,
 
A
d
v
a
n
c
e
d
 
S
t
u
d
y
 
i
n
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

B
u
s
k
,
 
R
e
h
a
b
i
l
i
t
a
t
i
o
n
 
M
e
d
i
c
i
n
e

T
h
a
c
k
e
r
,
 
P
o
s
t
u
r
a
l
 
D
r
a
i
n
a
g
e
 
a
n
d
 
R
e
s
p
i
r
a
t
o
r
y
 
C
o
n
t
r
o
l

Y
o
u
n
g
 
&
 
C
r
a
c
k
e
r
,
 
P
r
i
n
c
i
p
l
e
s
 
a
n
d
 
P
r
a
c
t
i
c
e
 
o
f
 
I
n
h
a
l
a
t
i
o
n
 
T
g
o
r
a
p
y

A
r
t
i
c
l
e
s
:

H
o
v
e
l
l
 
&
 
H
i
l
l
,
 
"
A
c
u
t
e
 
R
e
s
p
i
r
a
t
o
r
y
 
C
a
r
e
 
i
n
 
t
h
e
 
O
p
e
n
 
H
e
a
r
t
 
S
u
r
g
e
r
y

P
a
t
i
e
n
t
:
 
P
h
y
s
i
c
a
l
 
T
h
e
r
a
p
y

K
u
r
i
h
u
r
a
,
 
"
P
e
s
t
b
r
a
l
 
D
r
a
i
n
a
g
e
,
 
C
l
a
p
p
i
n
g
 
a
n
d
 
V
i
b
r
a
t
i
n
g
,
"
 
A
m
e
r
i
c
a
n
 
J
o
u
r
n
a
l

o
f
 
d
u
r
s
i
n
g

1

R
a
t
t
e
n
b
e
r
g
 
&
 
H
o
l
i
d
a
y
,
 
"
L
u
n
g
 
P
h
y
s
i
o
t
h
e
r
a
p
y
 
a
s
 
a
n
 
A
d
j
u
n
c
t
 
'
t
o
 
S
u
r
g
I
c
a
l

C
a
r
e
,
"
 
S
u
r
g
i
c
a
l
 
C
l
i
m
e
s
 
o
f
 
N
o
r
t
h
 
A
m
e
r
i
c
a

4
6

Iy

U
N
I
T
 
F
O
U
R

P
U
L
M
O
N
A
R
Y
 
D
R
A
I
N
A
G
E
 
a
t
t
a
c
k
 
P
R
A
C
T
I
C
E

A

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

4
.
0

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
h
e
o
r
y
 
a
n
d
 
t
e
c
h
n
i
q
u
e
s

4
.
1

E
v
a
l
u
a
t
i
o
n
 
o
f
 
s
t
u
d
e
n
t
-
p
a
t
i
e
n
t
 
r
a
p
p
o
r
t
 
a
n
d

e
f
f
e
c
t
i
v
e
n
e
s
s
 
o
f
 
t
h
e
r
a
p
y

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

4
.
0

D
e
m
o
n
s
t
r
a
t
e
 
t
h
e
r
a
o
e
u
t
i
c
 
t
e
c
h
n
i
q
u
e
s
 
a
n
d

p
a
t
i
e
n
t
 
i
n
s
t
r
u
c
t
i
o
n
 
t
e
c
h
n
i
q
u
e
s
.

4
.
1

P
r
o
v
i
d
e
 
a
 
w
r
i
t
t
e
n
 
s
e
l
f
-
e
v
a
l
u
a
t
i
o
n
 
o
f
 
c
l
i
n
i
c
a
l
'

e
x
p
e
r
i
e
n
c
e
s
.
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4
.
0

S
e
l
e
c
t
e
d
"
c
l
i
n
i
c
a
l
,
s
i
t
u
a
t
i
o
n
s
.

4
.
1

P
r
e
 
a
n
d
 
p
o
s
t
 
c
l
i
n
i
c
a
l
 
p
r
a
c
t
i
c
e
 
c
o
n
f
e
r
e
n
c
e
s
/

i
n
d
i
v
i
d
u
a
l
 
a
n
d
 
p
e
e
r
 
%
v
a
l
u
a
t
i
o
n

0
o

4
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E
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`
P
U
L
M
O
N
A
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D
R
A
I
N
A
G
E
 
T
H
E
R
A
P
E
U
T
I
C

T
E
C
H
N
I
Q
U
E
S
 
&
 
A
P
P
L
I
C
A
T
I
O
N

,

(
C
R
I
T
I
C
A
L
 
P
A
T
I
E
N
T
S
)
"

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

5
.
0

,
M
o
d
i
f
i
c
a
t
i
o
n
 
o
f
 
p
o
s
t
u
r
a
l
 
d
r
a
i
n
a
g
e
 
p
o
s
i
t
i
o
n
s

5
.
1

D
i
f
f
e
r
e
n
t
i
a
l
 
a
u
s
c
u
l
t
a
t
i
o
n

5
.
2

5
.
3

A
l
t
e
r
i
n
g
 
t
e
c
h
n
i
q
u
e
s
 
o
f
 
t
h
e
r
a
p
y

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

2

M
o
d
i
f
y
i
n
g
 
c
h
e
s
t
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
y
 
t
o
 
a
c
c
o
m
m
o
d
a
t
e

s
p
e
c
i
a
l
 
e
q
u
i
p
m
e
n
t

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
,
.

,

5
.
0

M
o
d
i
f
y
 
p
o
s
t
u
r
a
l
 
d
r
a
i
n
a
g
e
 
p
o
s
i
t
i
o
n
s
 
t
o
 
a
c
c
o
m
m
o
d
a
t
e

t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
a
t
i
e
n
t
 
c
o
n
d
i
t
i
o
n
:

a
.

P
o
s
t
-
a
b
d
o
m
i
n
a
l
 
s
u
r
g
e
r
y

b
.

P
a
r
t
i
a
l
 
p
a
r
a
l
y
s
i
s

c
.

P
o
s
t
-
t
h
o
r
a
c
o
t
o
M
y

d
.

O
p
e
n
-
h
e
a
r
t
 
s
u
r
g
e
r
y

.

o
.

T
r
a
u
m
a

f
.

V
e
n
t
i
l
a
t
o
r

5
.
1

G
i
v
e
n
 
p
r
e
v
i
o
u
s
l
y
 
r
e
c
o
r
d
e
d
 
c
h
e
s
t
 
s
o
u
n
d
s
,
 
e
v
a
l
u
a
t
e

t
h
e
r
a
p
e
u
t
i
c
 
s
i
t
u
a
t
i
o
n
 
a
n
d
 
a
l
t
e
r
 
p
o
s
i
t
r
o
n
 
a
n
d
/
o
r

t
e
c
h
n
i
q
u
e
 
w
h
e
n
 
n
e
c
e
s
s
a
r
y
 
t
o
 
i
n
c
r
e
a
s
e
 
e
f
f
e
c
t
i
v
e
n
e
s
s

o
f
 
t
h
e
r
a
p
y
.

5
'
.
?

D
e
m
o
n
s
t
r
a
t
e
 
t
e
c
h
n
i
q
u
e
s
 
f
o
r
 
a
c
c
o
m
p
l
i
s
h
i
n
g
 
t
h
e
r
a
p
y

w
h
i
l
e
 
a
 
p
a
t
i
e
n
t
 
i
s
 
a
t
t
a
c
h
e
d
 
t
o
 
e
l
e
c
t
r
o
n
i
c
 
v
i
t
a
l

s
i
g
n
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
s
,
 
c
h
e
s
t
 
t
u
b
e
s
 
a
n
d
 
o
t
h
e
r

e
q
u
i
p
m
e
n
t
 
e
n
c
o
u
n
t
e
r
e
d
 
i
n
 
t
h
e
 
i
n
t
e
n
s
i
v
e
 
c
a
r
e
 
u
n
i
t
.
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.
3

D
e
m
o
n
s
t
r
a
t
e
 
e
m
e
r
g
e
n
c
y
 
p
r
o
c
e
d
u
r
e
s
 
i
n
i
t
i
a
t
e
d
 
i
n

r
e
s
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o
n
s
e
 
t
o
 
r
a
p
i
d
 
o
r
 
c
r
i
t
i
c
a
l
 
c
h
a
n
g
e
s
 
i
n
 
t
h
e

p
a
t
i
e
n
t
'
s
 
c
o
n
d
i
t
i
o
n
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0

L
a
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r
y
 
p
r
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e
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i
k
i
n
 
o
r
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a
r
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n
e
r

4
8

5
.
1

R
e
c
o
r
d
e
d
 
c
h
e
s
t
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o
u
n
d
s
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o
r
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n
t
i
f
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c
a
t
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o
n
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n
d

d
i
s
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u
s
s
i
o
n

5
.
2

L
a
b
o
r
a
t
o
r
y
 
p
r
a
c
t
i
c
e
 
w
i
t
h
 
m
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n
i
k
i
n
 
o
r
 
p
a
r
t
n
e
r
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.
3

S
l
i
d
e
s
 
w
i
t
h
 
n
a
r
r
a
t
i
v
e

R
E
S
O
U
R
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E
 
B
I
B
L
I
O
G
R
A
P
H
Y

B
a
r
n
e
s
 
4
 
I
s
r
a
e
l
,
 
B
r
a
d
y
'
s
 
P
r
o
g
r
a
m
m
e
d
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
R
e
s
p
i
r
a
t
o
r
y

T
h
e
r
a
p
y

B
e
n
d
i
x
e
n
,
 
e
t
 
a
l
,
 
R
e
s
p
i
r
a
t
o
r
y
 
C
a
r
e

B
r
y
a
n
 
4
 
T
a
y
l
o
r
,
 
M
a
n
a
a
l
 
o
f
 
R
e
s
p
i
r
a
t
o
r
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c
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c
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.
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c
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n
g
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c
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R
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R
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R
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C
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p
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c
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c
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i
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C
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p
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c
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p
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p
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r
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p
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u
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c
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i
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p
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4

4
.
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c
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.
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p
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c
 
d
r
u
g
s

4
.
4

A
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
p
r
e
s
c
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b
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i
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i
e
n
t
'
s
 
r
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d
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.
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c
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n
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g
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i
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.
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b
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d
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R
e
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r
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I
N
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B
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p
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c
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c
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b
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c
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p
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c
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c
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e
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c
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b
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c
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y
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c
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b
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i
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d
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p
l
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r
e
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i
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e
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d
r
u
g
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r
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D
e
m
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n
s
t
r
a
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e
 
c
o
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r
e
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p
r
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c
e
d
u
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e
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g
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E
C
O
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E
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.
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n
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d
e
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r
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n
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.
7

D
e
m
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n
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r
a
t
i
o
n
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6

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
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L
i
s
t
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
h
a
r
m
a
c
o
l
o
g
i
c

p
r
i
n
c
i
p
l
e
s
:

'
a
.

d
r
u
g
 
s
o
u
r
c
e
s
 
°

b
.

r
o
u
t
e
s
 
o
f
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n

d
r
u
g
 
i
n
t
e
r
f
a
c
e
s

d
.

p
r
i
n
c
i
p
a
l
 
e
f
f
e
c
t
s
 
a
n
d
 
s
i
d
e
 
a
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t
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o
n
s

e
.

a
l
l
e
r
g
i
c
 
o
r
 
t
o
x
i
c
 
r
e
a
c
t
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s
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.

t
e
r
m
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n
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n
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f
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r
u
g
 
*
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f
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c
t
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1

I
d
e
n
t
i
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y
 
s
t
r
u
c
t
u
r
e
 
e
n
d
 
f
u
n
c
t
i
o
n
 
o
f
 
t
h
e
 
a
u
t
o
n
o
m
i
c

n
e
r
v
o
u
s
 
s
y
s
t
e
m
,
 
e
m
p
h
a
s
i
z
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
a
r
e
a
s
:

a
.

S
t
r
u
c
t
u
r
e
 
o
f
 
t
h
e
 
p
a
r
a
s
y
m
p
a
t
h
e
t
i
c
 
a
n
d

s
y
m
p
a
t
h
e
t
i
c
 
n
e
r
v
o
u
s
 
s
y
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t
e
m
.

b
.

R
e
c
e
p
t
o
r
 
c
o
n
c
e
p
t
s
 
o
f
 
t
h
e
 
s
y
m
p
a
t
h
e
t
i
c

n
e
r
v
o
u
s
 
s
y
s
t
e
m
.

c
.

N
i
c
o
t
i
n
i
c
 
a
n
d
 
m
u
s
c
a
r
i
n
i
c
 
e
f
f
e
c
t
s
 
o
f
 
t
h
e

p
a
r
a
s
y
m
p
a
t
h
e
t
i
c
 
n
e
r
v
o
u
s
 
s
y
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t
e
m
.
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.
2

D
e
s
c
r
i
b
e
 
t
h
e
 
a
c
t
i
v
i
t
y
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
l
i
s
t
 
o
f

a
u
t
o
n
o
m
i
c
 
d
r
u
g
s
:

a
.

e
p
i
n
e
p
h
r
i
n
e

b
.

i
s
o
p
r
o
t
e
r
e
n
o
l

c
.

i
s
o
e
t
h
a
r
a
n
e

d
.

a
t
r
o
p
i
n
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5
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p
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i
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.
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D
e
s
c
r
i
b
e
 
t
h
e
 
a
c
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i
o
n
 
a
n
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s
i
d
e
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f
f
e
c
t
s
 
o
f
 
t
h
e
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o
l
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o
w
i
n
g
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u
c
o
l
y
t
i
c
 
a
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d
 
p
r
o
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o
l
y
t
i
c
 
d
r
u
g
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N
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c
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t
y
l
c
y
s
t
e
i
n
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d
e
O
x
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r
i
b
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n
u
c
l
e
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e
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D
e
s
c
r
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b
e
 
t
h
e
 
a
c
t
i
o
n
 
a
n
d
 
s
i
d
e
 
e
f
f
e
c
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l
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o
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n
g
 
w
e
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n
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t
i
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o
a
m
i
n
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a
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e
n
t
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.
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c
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x
p
l
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t
h
e
 
a
c
t
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n
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n
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c
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d
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.
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I
d
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i
c
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c
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0

L
e
c
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e

5
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1

L
e
c
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e
/
a
u
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o
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i
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l
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.
2
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c
t
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/
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c
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3
/
5
.
4

L
e
c
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/
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u
d
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l
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5
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c
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c
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L
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c
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v
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i
t
i
v
e
 
t
o

C
u
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.
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n
d
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k
 
o
f
 
P
h
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r
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o
l
o
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G
o
o
d
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i
 
G
i
l
m
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h
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r
m
a
c
o
l
o
g
i
c
 
B
a
s
i
s
 
o
f
 
T
h
e
r
a
p
e
u
t
i
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M
e
d
i
c
a
l
 
E
c
o
n
o
m
i
c
s
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l
u
c
.
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p
h
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s
i
c
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D
e
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e
f
e
r
e
n
c
e
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o
u
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.
 
M
e
d
i
c
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.
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)

58

(

U
N
I
T
 
S
I
X

C
A
P
D
I
O
R
E
S
P
I
R
A
:
T
O
R
Y
 
D
R
U
G
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N

T
E
C
I
I
N
I
O
U
E
S

4
P
P
L
I
C
A
T
I
O
N
S

(
C
R
I
T
I
C
A
L
 
P
A
T
I
E
N
T
S
)

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

6
.
0

R
e
v
i
e
w
 
o
f
 
a
u
s
c
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c
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p
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c
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c
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.
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.
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c
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b
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c
u
l
t
a
t
i
o
n
 
a
n
d
 
p
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c
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c
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G
i
v
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E
K
G
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r
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c
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c
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b
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r
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p
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c
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c
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d
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R
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P
R
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P
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C
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c
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i
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p
l
e
m
e
n
t
a
t
i
o
n
 
o
f
 
p
r
e
s
c
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b
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i
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c
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i
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p
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c
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c
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c
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c
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c
e
d
u
r
e
s
 
f
o
r
 
r
e
s
p
i
r
a
t
o
r
y
 
t
h
e
r
a
p
y

e
q
u
i
p
m
e
n
t

3
.
6

S
e
l
e
c
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p
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p
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c
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d
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c
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c
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c
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u
l
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e
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b
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e
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d
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n
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c
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b
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c
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b
e
 
s
t
e
r
i
l
e
 
a
s
c
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c
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c
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c
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p
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c
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u
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c
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c
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c
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i
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i
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p
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c
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r
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c
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h
e
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n
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b
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i
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c
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c
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p
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p
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h
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.
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c
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c
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P
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p
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h
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e
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U
N
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S
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I
N
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U
C
T
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O
N
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L
 
C
O
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-
1
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0

I
n
d
i
c
a
t
i
o
n
 
f
o
r
 
c
o
n
t
i
n
u
o
u
s
 
v
e
n
t
i
l
a
t
i
o
n

1
.
1

V
a
r
i
a
n
c
e
s
 
i
n
 
u
s
i
n
g
 
a
 
p
r
q
s
s
u
r
e
4
c
y
c
l
e
d
 
v
e
n
t
i
l
a
t
o
r

f
o
r
 
c
o
n
t
i
n
u
o
u
s
 
m
e
c
h
a
n
i
c
a
l
 
v
e
n
t
i
l
a
t
i
o
n

1
.
2

M
e
r
i
t
s
 
o
f
 
t
h
e
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
l
e
d
 
v
e
n
t
i
l
a
t
o
r
s

1
.
3

V
u
l
n
e
r
a
b
i
l
i
t
y
 
i
n
h
e
r
e
n
t
 
i
n
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
l
e
d
 
.

v
e
n
t
i
l
a
t
o
r
s

1
.
4

R
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
a
n
d
 
d
u
t
i
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h

u
s
i
n
g
 
c
o
n
t
i
n
u
o
u
s
 
v
e
n
t
i
l
a
t
i
o
n
.

A

1
:
0

L
i
s
t
 
i
n
d
i
c
a
t
i
o
n
s
 
f
o
r
 
u
s
i
n
g
 
m
e
c
h
a
n
i
c
a
l
 
v
e
n
t
i
l
-

a
t
i
o
n
 
a
n
d
 
e
x
p
l
a
i
n
 
e
a
c
h
.

1
.
1

L
i
s
t
 
i
n
s
t
a
n
c
e
s
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
b
y
 
e
x
a
m
p
l
e
 
h
o
w

c
h
a
n
g
e
s
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
a
n
d
/
o
r
 
r
e
s
i
s
t
a
n
c
e
 
G
a
n

e
f
f
e
c
t
 
r
e
l
i
a
b
i
l
i
t
y
 
o
f
 
a
 
p
r
e
s
i
r
e
 
c
y
c
l
e
d

v
e
n
t
i
l
a
t
o
r
.

1
.
2

L
i
s
t
 
c
l
i
n
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
 
r
e
q
u
i
r
i
n
g
 
u
s
e
 
o
f
 
a

v
o
l
u
m
e
 
c
o
n
t
r
o
l
l
e
d
 
v
e
n
t
i
l
a
t
o
r
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

S
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
v
a
l
u
e
 
o
f
 
a
 
v
o
l
u
m
e
-
c
o
n
t
r
o
l
l
e
d

v
e
n
t
i
l
a
t
o
r
.

1
.
3

D
e
m
o
n
s
t
r
a
t
e
 
p
o
s
s
i
b
l
e
 
w
e
a
k
n
e
s
s
e
s
,
 
a
s
s
o
c
i
a
t
e
d

w
i
t
h
t
v
o
l
u
m
e
 
c
o
n
t
r
o
l
l
e
d
 
v
e
n
t
i
l
a
t
o
r
s
.

u
n
d
e
r
-

1
.
4

D
e
m
o
n
s
t
r
a
t
e
 
c
o
n
c
e
r
n
 
f
o
r
 
p
a
t
i
e
n
t
 
a
n
d
 
o
b
l
i
g
a
t
i
o
n

t
o
 
c
o
l
l
e
a
g
u
e
s
 
b
y
 
p
a
r
t
i
c
i
p
a
t
i
n
g
 
i
n
 
a
 
g
r
o
u
p
 
d
i
s
-

c
u
s
s
i
o
n
 
o
f
 
t
h
e
 
g
e
n
e
r
a
l
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
a
n
d

d
u
t
i
e
s
 
o
f
 
r
e
s
p
i
r
a
t
o
r
y
 
t
h
e
r
a
p
y
 
p
e
i
s
o
n
n
e
l
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

1
.
0

L
e
c
t
u
r
e
/
s
l
i
d
e
s
/
a
u
d
i
o
-
v
i
s
u
a
l

1
.
1

L
e
c
t
u
r
e
 
/
d
e
m
o
n
s
t
r
a
t
e
 
c
h
a
n
g
e
 
u
s
i
n
g
 
l
u
n
g
 
a
n
a
l
o
g
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A

1
.
2

L
e
c
t
u
r
e
/
l
a
b
o
r
a
t
o
r
y
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
v
e
n
t
i
l
-

a
t
i
n
g
 
c
h
a
n
g
e
 
w
i
t
h
 
c
h
a
n
g
i
n
g
 
i
m
p
e
d
a
n
c
e
.

.

1
.
3

-
 
L
e
c
t
u
r
e
/
d
e
m
o
n
s
t
r
a
t
e
 
e
f
f
e
c
t
s
 
o
f
 
p
r
e
s
s
u
r
e
 
a
n
d
 
g
a
s

c
o
m
p
r
e
s
s
i
o
n
 
o
n
 
t
u
b
i
n
g

1
.
4

L
e
c
t
u
r
e

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y
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a
r
n
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I
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r
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e
l
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r
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g
r
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e
d
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t
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c
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s
p
i
r
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o
r
y

T
h
e
r
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e
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e
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c
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s
p
i
r
a
t
i
o
n
 
i
n
 
H
e
a
l
t
h
 
a
n
d
 
D
i
s
e
a
s
e

C
r
e
w
s
 
&
 
L
a
P
u
e
r
t
a
,
 
T
r
a
c
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c
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o
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p
p
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G
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s
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r
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n
c
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p
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f
 
M
e
a
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r
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r
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e
t
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S
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k
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s
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t
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l
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R
e
s
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F
a
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e
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o
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n
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i
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c
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r
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n
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U
N
I
T
 
T
W
O
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O
N
T
I
N
U
O
U
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E
N
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I
L
A
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N
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U
I
P
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H
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N
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O
P
E
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A
T
I
O
N

I
N
S
T
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U
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I
O
N
A
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C
O
N
T
E
N
T

2
.
0

C
l
a
s
s
i
f
i
c
a
t
i
o
n
 
o
f
 
n
r
e
s
s
u
r
e
 
a
n
d
 
f
l
o
w
 
p
r
o
d
u
c
-

i
n
g
 
v
e
n
t
i
l
a
t
o
r
s
:
.

2
.
1

V
e
n
t
i
l
a
t
o
r
y
 
p
r
e
s
s
u
r
e
 
a
n
d
 
f
l
o
w
 
c
u
r
v
e
s

2
.
2

o
a
l
c
u
l
a
4
o
n
,
o
f
 
v
e
n
t
i
l
a
t
o
r
y
 
p
o
w
e
r
 
(
Z
-
7
9
)

2
.
3

C
o
m
p
l
i
a
n
c
e
 
i
n
 
v
e
n
t
i
l
a
t
o
r
 
s
y
s
t
e
m
s

2
.
4

P
r
e
s
s
u
r
e
 
c
y
c
l
e
 
v
s
.
 
p
r
e
s
s
u
r
e
 
l
i
m
i
t
 
d
e
v
i
c
e
s

2
.
5

C
y
c
l
i
n
g
 
m
e
c
h
a
n
i
s
m
'
s

2
.
6

C
o
n
t
r
o
l
 
o
f
 
i
n
s
p
i
r
e
d
 
o
x
y
g
e
n
 
c
o
n
c
e
n
t
r
a
t
i
o
n

2
.
7

S
i
g
h
 
m
e
c
h
a
n
i
s
m
s

2
.
8

E
s
t
a
b
l
i
s
h
i
n
g
 
t
i
d
a
l
 
v
o
l
u
m
e

2
.
9

M
o
n
i
t
o
r
i
n
g

2
.
1
0

A
l
a
r
m
s

2
.
1
1

I
n
t
e
r
m
i
t
t
e
n
t
 
m
a
n
d
a
t
o
r
y
 
v
e
n
t
i
l
a
t
i
o
n

2
.
1
2

P
r
e
-
u
s
e
 
t
e
s
t
i
n
g
 
a
n
d
 
c
o
r
r
e
c
t
i
o
n
 
o
f
 
-
m
a
l
f
u
n
c
t
i
o
n

a

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

.

T
h
e
 
s
t
u
d
e
n
t

s
t
u
d
e
n
t
 
w
i
l
l
:
.

2
.
0

b
e
s
c
r
i
b
e
 
t
h
e
 
t
h
e
o
r
e
t
i
c
a
l
 
o
p
e
r
a
t
i
o
n
 
o
f
-
v
e
n
t
i
l
a
t
i
o
n

p
r
e
s
s
u
r
e
s
 
a
n
d
 
f
l
o
w
 
p
r
o
d
u
c
i
n
g
 
m
e
c
h
a
n
i
s
m
s
.

2
.
1
-

I
d
e
n
t
i
f
y
 
a
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
e
a
c
h
 
t
y
p
e
 
o
f
 
p
o
w
e
r

p
r
o
d
u
c
i
n
g
 
m
e
C
h
a
n
i
s
m
.

2
.
2

D
e
s
c
r
i
b
e
-
v
a
r
i
o
u
s
 
m
e
c
h
a
n
i
s
m
s
 
u
s
e
d
 
i
n
 
v
e
n
t
i
l
a
t
o
r
s

t
o
 
g
e
n
e
r
a
t
e
 
p
o
w
e
r
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g

o
f
 
p
o
w
e
r
 
b
y
 
s
o
l
v
i
n
g
 
s
a
m
p
l
e
 
c
a
l
c
u
l
a
t
i
o
n
s
.

2
.
3

D
i
s
c
u
s
s
 
c
o
m
p
l
i
a
n
c
e
 
a
n
d
 
h
o
w
 
i
t
 
r
e
l
a
t
e
s
 
v
e
n
t
i
l
a
t
o
r

p
e
r
f
o
r
m
a
n
c
e
 
w
h
e
n
 
a
p
p
l
i
e
d
 
t
O
 
p
a
t
i
e
n
t
s
 
r
e
q
u
i
r
i
n
g

s
m
a
l
l
'
t
i
d
a
l
 
v
o
l
u
m
e
s
 
a
n
d
 
h
i
g
h
 
a
i
r
w
a
y
 
p
r
e
s
s
u
r
e
.
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2
.
4

D
e
m
o
n
s
t
r
a
t
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n
 
t
h
e
 
t
e
r
m
s
 
p
r
e
s
s
u
r
e
 
c
y
c
l
e
d
 
A
n
d
 
p
r
e
s
s
u
r
e
-

,
 
l
i
m
i
t
e
d
.

2
.
5

L
i
s
t
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
 
m
e
c
h
a
n
i
s
m
.
 
f
o
r
 
c
y
c
l
i
n
g
 
a

v
e
n
t
i
l
a
t
o
r
 
a
n
d
 
m
o
d
e
s
 
o
f
 
o
p
e
i
a
t
i
o
n
 
f
o
r
 
e
a
c
h
.

.
,

2
.
6

E
x
p
l
a
i
n
 
t
h
e
 
t
h
e
o
r
y
 
f
o
r
 
c
o
n
t
r
o
l
l
i
n
g
 
t
h
e
 
i
n
s
p
i
r
e
d

O
x
y
g
e
n
 
i
n
 
a
 
v
e
n
t
i
l
a
t
o
r
.

2
.
7

L
i
s
t
 
c
l
i
n
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
s
 
o
f
 
s
i
g
h
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
)

d
i
f
f
e
r
e
n
c
e
s
 
b
e
t
w
e
e
n
 
t
i
m
e
 
a
n
d
 
v
o
l
u
m
e
-
c
o
n
t
r
o
l
l
e
d

s
i
g
h
 
m
a
n
u
e
v
e
r
s
.
.
v

2
.
8

D
e
m
o
n
s
t
r
a
t
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n

g
a
s
 
f
l
o
r
4
s
 
a
n
d
 
t
i
d
a
l
 
v
o
l
u
m
e
s
 
e
x
p
l
a
i
n
i
n
g

t
h
e
i
r
 
e
f
f
e
c
t
s
 
o
n
 
i
n
s
p
i
r
a
t
o
r
y
 
a
n
d
 
e
x
p
i
r
a
t
o
r
y
 
p
h
a
s
e
s

o
f
 
v
e
n
t
i
l
a
t
i
o
n
.

2
.
9

D
e
m
o
n
s
t
r
a
t
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
m
o
n
i
t
o
r
i
n
g
 
v
e
n
t
i
l
a
t
o
r
s

b
y
 
e
x
p
l
a
i
n
i
n
g
 
c
l
i
n
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
 
a
n

r
e
l
e
v
a
n
c
e
 
o
f

m
e
c
h
a
n
i
s
m
s
t
t
o
 
d
e
t
e
r
m
i
n
e
 
a
d
e
q
u
a
c
y
 
o
f
 
v
e
n
t
i
l
a
t
o
r
y

"
 
f
u
n
c
t
i
o
n
.

2
.
1
0

L
i
s
t
 
a
n
d
 
e
x
p
l
a
i
n
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
 
d
i
f
f
e
r
e
n
t

c
a
t
e
g
o
r
i
e
s
 
o
f
 
a
l
a
r
m
s
 
u
s
e
d
 
i
n
 
c
o
n
j
u
n
c
t
i
o
n
 
w
i
t
h

c
o
n
t
i
n
u
o
u
s
 
V
e
n
t
i
l
a
t
i
o
n
.

2
.
1
1

E
x
p
l
a
i
n
 
i
n
d
i
c
a
t
i
o
n
s
 
a
n
d
 
t
h
e
o
r
y
 
f
o
r
 
w
e
a
n
i
n
g
 
p
a
t
i
e
n
t

f
r
o
m
 
v
e
n
t
i
l
a
t
o
r
s
 
a
n
d
 
i
n
c
l
u
d
e
 
t
h
e
 
u
s
e
 
o
f

i
n
s
p
i
r
a
t
o
r
y

f
o
r
c
e
 
m
e
t
e
r
s
 
a
n
d
 
i
n
t
e
r
m
i
t
t
e
n
t
 
m
a
n
d
a
t
o
r
y
 
v
e
n
t
i
l
a
t
i
o
n
.

2
.
1
2

L
i
t
t
 
s
t
e
p
s
 
i
n
v
o
l
v
e
d
 
i
n
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P
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i
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i
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c
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p
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i
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c
h
n
i
q
u
e
s

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
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p
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p
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c
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p
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i
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c
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p
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p
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i
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c
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t
.

R
E
C
O
M
M
E
N
D
E
D
,
S

A
T
E
G
Y

4
.
0
/
4
.
1
0
 
P
r
e
 
a
n
d
 
P
o
s
t
 
c
l
i
n
i
c
 
c
o
n
f
e
r
e
n
c
e
s

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

/
4
.
4
l
i
k
e
n
,

e
t
 
a
l
,
 
R
e
s
p
i
r
a
t
o
r
j
 
C
a
n
_

A

B
r
y
a
n
a
y
l
o
r
,
 
M
a
n
a
a
l
 
o
f
 
R
c
s
p
i
r
a
t
o
'
r
e
 
:
r
h
e
r
a
i
e

D
o
b
k
i
n
,
 
V
o
l
t
k
'
a
t
o
r
e
 
a
n
d
 
I
n
h
a
l
a
t
i
o
n
 
n
e
r
a
r
;
,

M
o
o
r
e
,
 
e
t
 
I
I
I
,
 
P
a
c
t
 
1

t
i
c
 
P
u
l
n
.
-
n
,
z
r
y

N
a
c
i
e
r
l
o
,
 
C
h
e
s
t
 
I
n
j
u
r
i
e
s

8
1

w
i
t
h
 
s
t
u
d
e
n
t



M
O
D
U
L
E
 
-
N

I
N
T
R
O

C
T
I
O
 
N

T
 
0

A
I
R
W
A
Y
 
C
A
R
E

U
N
I
T
 
O
N
E

I
N
T
R
O
D
U
C
T
I
O
N
 
T
O
 
A
I
R
W
A
Y
 
C
A
R
E

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

1
.
0

R
e
v
i
e
w

a
n
a
t
o
m
y
 
a
n
d
 
p
h
y
s
i
o
l
o
g
y

e'

1
.
1

I
n
d
i
c
a
t
i
o
n
s
'
a
n
d
 
c
o
n
t
r
a
i
n
d
i
c
a
t
i
o
n
s
 
f
o
r
 
t
r
a
c
h
e
a
l

i
n
t
u
b
a
t
i
o
n
 
a
n
d
 
b
r
o
n
c
h
o
s
c
o
p
y

1
.
2

H
a
z
a
r
d
s
 
o
f
 
i
n
t
u
b
a
t
i
o
n
 
a
n
d
,
t
r
a
c
h
e
o
s
t
o
m
y

1
.
3

P
a
t
i
e
n
t
 
n
e
e
d
s

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

1
.
0

L
i
s
t
 
t
h
e
 
a
n
a
t
o
m
i
c
a
l
 
s
t
r
u
c
t
u
r
e
s
 
a
n
d
 
d
i
s
c
u
s
s

p
h
y
s
i
o
l
o
g
y
 
o
f
 
t
h
e
 
r
e
s
p
i
r
a
t
o
r
y
 
s
y
s
t
e
m
.

1
.
1

I
d
e
n
t
i
f
y
 
a
n
d
 
d
i
s
c
u
s
s
 
i
n
d
i
c
a
t
i
o
n
s
 
a
n
d
 
c
o
n
t
r
a
-

i
n
d
i
c
a
t
i
o
n
s
 
o
f
 
t
r
a
c
h
e
a
l
 
i
n
t
u
b
a
t
i
o
n
 
a
n
d
 
b
r
o
n
c
h
o
s
c
o
p
y
.

1
.
2

L
i
s
t
 
h
a
z
a
r
d
s
 
i
n
v
o
l
v
e
d
 
w
i
t
h
 
a
n
 
i
n
t
u
b
a
t
e
d
 
o
r

t
r
a
c
h
e
o
s
t
o
m
i
z
e
d
 
p
a
t
i
e
n
t
.

1
.
3

S
h
o
w
 
c
o
n
c
e
r
n
 
f
o
r
 
p
a
t
i
e
n
t
 
a
s
 
a
n
 
i
n
d
i
v
i
d
u
a
l
 
b
y

l
i
s
t
i
n
g
 
a
n
d
 
d
i
s
c
u
s
s
i
n
g
 
e
m
o
t
i
o
n
a
l
 
a
n
d
 
p
s
y
c
h
o
l
o
g
i
c
a
l

n
e
e
d
s
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

1
.
0

L
e
c
t
u
r
e
/
f
i
l
m
 
s
e
r
i
e
s
/
a
n
a
t
o
m
i
c
a
l
 
m
o
d
e
l

1
.
1

L
e
c
t
u
r
e
/
l
a
b
o
r
a
t
o
r
y

1
.
2

L
e
c
t
u
r
e
/
a
u
d
i
O
-
v
i
s
u
a
l

1
.
3

S
e
m
i
n
a
r
/
r
o
l
e
 
p
l
a
y
i
n
g

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

B
a
r
n
e
s
 
6
 
I
s
r
a
e
l
,
 
B
r
a
d
y
'
s
 
P
n
o
g
r
a
r
r
x
d

n
:
r
-
N
i
a
c
t
i
o
n
 
t
o
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

Y
o
u
n
g
 
&
 
C
r
o
c
k
e
r
,
 
P
r
i
n
c
i
p
l
e
s
 
a
n
d
 
P
r
a
c
t
i
c
e
 
o
f
 
I
n
h
a
l
a
t
i
o
n

T
herapy

8
3

I



U
N
I
T
 
T
W
O

A
I
R
W
A
Y
 
C
A
R
E
 
E
Q
U
I
P
M
E
N
T
 
T
H
E
O
R
Y
 
&
 
O
P
E
R
A
T
I
O
N

I
N
S
T
R
U
C
T
I
O
N
A
L

2
.
0

C
O
N
T
E
N
T

T
r
a
c
h
e
a
l
 
a
s
p
i
r
a
t
i
o
n
 
e
q
u
i
p
m
e
n
t

2
,
1

U
s
e
 
o
f
 
t
r
a
c
h
e
a
l
 
a
s
p
i
r
a
t
i
o
n
 
e
q
u
i
p
m
e
n
t

2
.
2

I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
v
a
r
i
o
u
s
 
t
r
a
c
h
e
o
s
t
o
m
y
 
a
n
d

t
r
a
c
h
e
a
l
 
t
u
b
e
s
!
 
u
s
e
d
 
i
n
 
a
i
r
w
a
y
 
c
a
r
e

2
.
3

O
r
a
l
 
p
h
a
r
y
n
g
e
a
l
 
a
i
r
w
a
y
s

,
-

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

4

2
.
0

L
i
s
t
 
e
q
u
i
p
m
e
n
t
 
n
e
t
e
s
s
a
r
y
 
f
o
r
 
a
i
r
w
a
y
 
c
a
r
e
.

2
.
1

I
d
e
n
t
i
f
y
 
t
h
e
 
p
r
i
n
c
i
p
l
e
s
 
o
f
 
o
p
e
r
a
t
i
o
n
 
o
f

e
q
u
i
p
m
e
n
t
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
a
i
r
w
a
y
 
c
a
r
e
:

2
.
2

I
d
e
n
t
i
f
y
 
v
a
r
i
o
u
s
 
t
r
a
c
h
e
o
s
t
o
m
y
 
a
n
d
'
t
r
a
c
h
e
a
l
 
t
u
b
e
s

a
n
d
 
l
i
s
t
 
i
n
d
i
c
a
t
i
o
n
s
 
f
o
r
 
u
s
e
.

2
.
3

S
e
l
e
c
t
 
a
n
d
 
i
n
s
e
r
t
 
a
r
o
p
h
a
r
y
n
g
e
a
l
 
a
i
r
w
a
y
s
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

2
.
0

2
.
1

2
.
2
/
2
.
3

L
e
c
t
u
r
e
/
a
u
d
i
o
-
v
i
s
u
a
l

L
e
c
t
u
r
e

L
e
c
t
u
r
e
/
a
u
d
i
o
-
v
i
s
u
a
l

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

t
a
m
e
s
 
L
 
I
s
r
a
e
l
,
 
B
r
a
d
y
'
s
 
P
r
o
g
r
a
m
m
e
d
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
R
e
s
p
i
r
a
t
o
r
y

-
T
h
e
r
a
p
y

,

E
g
a
n
.
 
F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

S
a
f
a
r
,
 
R
e
s
p
i
r
a
t
o
r
y
 
C
a
r
e

8
4

A
I
R
W
A
Y
 
C
A
R
E
 
T
H
E
R
A
P
E
U
T
I
C
 
T
E
C
H
N
I
Q
U
E
S

U
N
I
T
 
T
H
R
E
E

A
N
D
 
A
P
P
L
I
C
A
T
I
O
N

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

3
.
0

3
.
1

,

3
.
2

3
.
3

3
.
4

I
N
S
T
R
U
C
T
I
O
N
A
L

3
.
0

3
.
1

3
.
2

3
.
3

3
.
4

M
a
i
n
t
e
n
a
n
c
e
 
o
f
 
p
a
t
e
n
t
 
a
i
r
w
a
y
s

I
n
d
i
c
a
t
i
o
n
s
 
f
o
r
 
b
r
o
n
c
h
o
s
c
o
p
y

I
n
d
i
c
a
t
i
o
n
 
f
o
r
 
i
n
t
u
b
a
t
i
o
n

T
r
a
c
h
e
a
 
b
r
o
n
c
h
i
a
l
 
a
s
p
i
r
a
t
i
o
n

T
r
a
c
h
e
o
s
t
o
m
y
 
c
a
r
e

O
B
J
E
C
T
I
V
E
S

.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

L
i
s
t
 
a
n
d
 
d
i
s
c
u
s
s
 
r
e
a
s
o
n
s
 
f
o
r
 
m
a
i
n
t
a
i
n
i
n
g
 
p
a
t
e
n
t

a
i
r
w
a
y
.

L
i
s
t
 
b
a
s
i
c
 
s
t
e
p
s
 
a
n
d
 
d
i
s
c
u
s
s
 
t
h
e
r
a
p
e
u
t
i
c
 
v
a
l
u
e

o
f
 
b
r
o
n
c
h
o
s
c
o
p
y
.

N
a
m
e
 
i
n
d
i
c
a
t
i
o
n
s
 
f
o
r
 
i
n
t
u
b
a
t
i
o
n
 
a
n
d
 
i
d
e
n
t
i
f
y

e
q
u
i
p
m
e
n
t
 
n
e
c
e
s
s
a
r
y
 
t
o
 
c
a
r
r
y
 
o
u
t
 
p
r
o
c
e
d
u
r
e
.

O
b
s
e
r
v
e
 
a
n
d
 
p
e
r
f
o
r
m
 
t
r
a
c
h
e
o
b
r
o
n
c
h
i
a
l
 
a
s
p
i
r
a
t
i
o
n

i
d
e
n
t
i
f
y
i
n
g
 
s
t
e
p
s
.

L
i
s
t
 
c
o
m
p
l
i
c
a
t
i
o
n
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
r
a
c
h
e
o
s
t
o
m
y
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

3
.
0
/
3
.
4

L
e
c
t
U
r
e
/
a
u
d
i
o
-
y
i
s
u
a
l

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
f
4
I
Y

G
r
e
n
a
r
d
,
 
e
t
 
a
l
,
 
A
d
:
S
a
w
e
d
 
S
t
u
d
y
 
i
n
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

P
A
M
P
H
L
E
T
:

H
u
d
s
o
n
,
 
H
a
n
d
b
o
o
k
 
o
n
 
T
r
a
c
h
e
o
s
t
o
m
y
 
C
a
r
e

8
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U
N
I
T
 
F
O
U
R

I
N
S
T
R
U
C
T
I
O
N
A
L

A
I
R
W
A
Y
 
C
A
R
E
 
C
L
I
N
I
C
A
L
 
P
R
A
C
T
I
C
E

N
T
E
N
T

4
.
0

s
e
r
v
a
t
i
o
n
 
a
n
d
/
o
r
 
a
c
t
u
a
l
 
e
x
p
e
r
i
e
n
c
e
 
i
n

o
n
c
h
o
s
c
o
p
y

4
.
1

I
 
t
u
b
a
t
i
o
n

4
.
2

a
c
h
e
o
b
r
o
n
c
h
i
l
l
 
a
s
p
i
r
a
t
i
o
n

4
.
3

a
c
h
e
o
s
t
o
m
y
 
c
a
r
e

I
N
S
T
R
U
C
T
I
O
N
A
L
 
0
 
j
E
C
T
I
V
E
S

T
 
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

4
.
0

U
 
d
e
r
 
p
h
y
s
i
c
i
a
n
 
s
u
p
e
r
v
i
s
i
o
n
,
 
o
b
s
e
r
v
e
 
a
n
d
 
a
s
s
i
s
t

i
b
r
o
n
c
b
o
s
c
o
p
y
.

4
.
1

e
r
f
o
r
m
 
i
n
t
u
b
a
t
i
o
n
 
o
n
 
a
 
m
o
d
e
l
,
 
t
h
e
n
 
p
e
r
f
o
r
m

i
n
t
u
b
a
t
i
o
n
 
u
n
d
e
r
 
p
h
y
s
i
c
i
a
n
 
s
u
p
e
r
v
i
s
i
o
n
 
i
n
 
a
n

o
p
e
r
a
t
i
n
g
 
r
o
o
m
.

4
.
2

P
e
r
f
o
r
m
 
t
r
a
c
h
e
o
b
r
o
n
c
h
i
a
l
 
a
s
p
i
r
a
t
i
o
n
 
i
d
e
n
t
i
f
y
i
n
g

s
t
e
p
s
 
o
f
 
t
h
e
 
p
r
o
c
e
d
u
r
e
 
a
n
d
 
o
b
s
e
r
v
e
 
p
r
o
c
e
d
u
r
e

o
n
 
W
a
r
d
,
 
t
h
e
n
 
u
n
d
e
r
 
s
u
p
e
r
v
i
s
i
o
n
 
p
e
r
f
o
r
m

t
r
a
c
h
e
o
b
r
o
n
c
h
i
a
l
 
a
s
p
i
r
a
t
i
o
n
 
o
n
 
p
a
t
i
e
n
t
.

4
.
3

P
r
o
v
i
d
e
 
t
r
a
c
h
e
o
s
t
o
m
y
 
t
u
b
e
 
a
n
d
 
s
t
o
m
a
 
c
a
r
e
 
a
s

d
i
r
e
c
t
e
d
 
b
y
 
h
o
s
p
i
t
a
l
 
p
r
o
c
e
d
u
r
e
.

R
E
C
O
M
M
E
N
D
E
D

S
T
R
A
T
E
G
Y

4
.
0

O
b
s
e
r
v
a
t
i
o
n
/
p
r
a
c
t
i
c
e

4
.
1
/
4
.
2

4
.
3

C
O
N
T
I
N
U
O
U
S
 
V
E
N
T
I
L
A
T
I
O
N
 
E
Q
U
I
P
M
E
N
T
 
T
H
E
O
R
Y

U
N
I
T
 
F
I
V
E

A
N
D
 
O
P
E
R
A
T
I
O
N

,
(
S
P
E
C
I
A
L
 
P
R
O
C
E
D
U
R
E
S
)

I
N
S
T
R
U
C
T
I
O
N
A
L
C
O
N
T
E
N
T

5
.
0

.
P
o
s
i
t
i
v
e
 
,
E
n
d
 
E
x
p
i
r
a
t
o
r
y

5
.
1

C
o
n
t
i
n
u
o
u
s
 
P
o
s
i
t
i
v
e
 
A
i

5
.
2

E
x
p
i
r
a
t
o
r
y
 
r
e
s
i
s
t
a
n
c
e

5
.
3

I
n
s
p
i
r
a
t
o
r
y
 
p
l
a
t
e
a
u

5
.
4

N
e
g
a
t
i
v
e
 
p
r
e
s
s
u
r
e
 
o
n
 
e
x
 
i
r
a
t
i
o
n

E
P
)

5
.
5

N
e
o
n
a
t
a
l
 
v
e
n
t
i
l
a
t
o
r
s

5
.
6

I
n
t
e
r
m
i
t
t
e
n
t
 
m
a
n
d
a
t
o
r
y

e
n
t
i
l
a
t
i
o
n
 
(
I
M
V
)

0

P
r
e
s
s
u
r
e
 
(
P
E
E
P
)

a
y
.
 
P
r
e
s
s
u
r
e
 
(
C
P
A
P
)

r
e
t
a
r
d

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

5
.
0

L
i
s
t
 
m
e
t
h
o
d
s
 
o
f
 
p
r
o
d
u
c
i

e
x
p
l
n
a
t
i
o
n
 
o
f
 
c
l
i
n
i
c
a
l

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
e
a
c
t
i
.

5
.
1

L
i
s
t
 
t
h
e
 
m
e
t
h
o
d
s
 
o
f
 
p
r

o
t
h
i
s
 
m
e
t
h
o
d
 
w
i
t
h
 
P
E
E
P
.

g
 
P
e
e
p
 
a
n
d
 
w
r
i
t
e
 
a
n

i
n
d
i
c
a
t
i
o
n
s
 
a
n
d
 
h
a
z
a
r
d
s

u
c
i
n
g
 
C
P
A
P
 
a
n
d
 
c
o
m
p
a
r
e

5
.
2

D
e
m
o
n
s
t
r
a
t
e
 
o
n
 
a
 
v
e
n
t
i
l
a
t
o
r
 
m
e
t
h
o
d
s
 
o
f
 
p
r
o
v
i
d
i
n
g

e
x
p
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i
l
d
r
e
n
 
a
n
d
 
i
n
f
a
n
t
s

4
1
.
6

M
a
n
u
a
l
 
r
e
s
u
s
c
i
t
a
t
o
r
s
 
a
n
d
 
a
c
c
e
s
s
o
r
i
e
s

.
I
N
S
T
R
U
C
T
I
O

1
.

N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

0
'
D
i
s
c
u
s
s
 
t
h
e
 
h
i
s
t
o
r
y
 
o
f
 
C
P
R
,
 
l
i
s
t
 
t
h
e

a
d
v
a
n
t
a
g
e
s

o
f
 
e
x
p
i
r
e
d
 
a
i
r
 
r
e
s
u
s
c
i
t
a
t
i
o
n
 
a
s
 
c
o
m
p
a
r
e
d
 
t
o

o
t
h
e
r
 
r
e
s
u
s
c
i
t
a
t
i
v
e
 
m
e
a
s
u
r
e
s
.

1
.
1

L
i
s
t
 
a
n
d
 
d
e
f
i
n
e
 
p
a
r
a
m
e
t
e
r
s
 
t
o
 
b
e
 
o
b
s
e
r
v
e
d
 
i
n

d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
C
P
R
 
i
s
 
i
n
d
i
c
a
t
e
d
.

1
.
2

R
e
v
i
e
w
 
v
e
n
t
i
l
a
t
i
o
n
,
 
r
e
s
p
i
r
a
t
i
o
n
 
a
n
d
 
c
i
r
c
u
l
a
t
i
o
n

a
n
d
 
e
x
p
l
a
i
n
 
f
u
n
c
t
i
o
n
 
o
f
 
t
h
e
 
h
e
a
r
t
 
a
n
d
 
l
u
n
g
s
 
a
s

r
e
l
a
t
e
d
 
t
o
 
C
P
R
.

1
.

3
E
x
p
l
a
i
n
 
a
n
d
 
p
r
a
c
t
i
c
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
a
i
r
w
a
y

m
a
i
n
t
e
n
a
n
c
e
,
 
i
d
e
n
t
i
f
y
,
 
a
l
t
e
r
n
a
t
i
v
e
s
 
a
n
d
 
d
i
s
-

c
r
i
m
i
n
a
t
e
 
b
e
t
w
e
e
n
 
c
o
m
p
l
e
t
e
 
a
n
d
 
p
a
r
t
i
a
l
 
a
i
r
w
a
y

o
b
s
t
r
u
c
t
i
o
n
.

E
x
p
l
a
i
n
 
a
n
d
 
p
r
a
c
t
i
c
e
 
e
f
f
e
c
t
i
v
e
 
v
e
n
t
i
l
a
t
i
o
n
 
b
y

m
o
u
t
h
-
t
o
-
m
o
u
t
h
 
r
e
s
u
s
c
i
t
a
t
i
o
n
.

9
3

1



1
.
5

E
x
p
l
a
i
n
 
a
n
d
 
p
r
a
c
t
i
c
e
 
e
f
f
e
c
t
i
v
e
 
e
x
t
e
r
n
a
l
 
c
a
r
d
i
a
c

c
o
m
p
r
e
s
s
i
o
n
 
a
n
d
 
d
i
s
c
r
i
m
i
n
a
t
e
 
b
e
t
w
e
e
n
 
a
d
u
l
t
s
 
a
n
d

c
h
i
l
d
r
e
n
.

1
.
6

D
e
m
o
n
s
t
r
a
t
e
 
C
P
R
 
a
n
d
 
m
e
t
h
o
d
s
 
o
f
,
 
a
s
s
e
s
s
i
n
g
 
e
f
f
e
c
t
-

i
v
e
n
e
s
s
 
o
f
 
p
e
r
f
o
r
m
a
n
c
e
.

1
.
7

R
e
l
a
t
e
 
t
h
e
 
u
s
e
l
o
f
 
C
P
R
 
t
o
 
p
e
r
f
o
r
m
a
n
c
e
 
b
n
 
i
n
f
a
n
t
s
.

1
.
8

I
d
e
n
t
i
f
y
 
t
h
e
 
f
u
n
c
t
i
o
n
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
 
o
p
e
r
a
t
i
o
n

o
f
 
v
a
r
i
o
u
s
 
r
e
s
u
s
c
i
t
a
t
o
r
s
,
 
f
l
o
w
m
e
t
e
r
s
,
 
a
c
c
e
s
s
o
r
i
e
s

a
n
d
 
s
u
c
t
i
o
n
 
d
e
v
i
c
e
s
 
a
s
 
c
o
m
p
a
r
e
d
 
t
o
 
m
a
n
u
a
l

r
e
s
u
s
c
i
t
a
t
i
o
n
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

L
e
c
t
u
r
e
-
a
u
d
i
o
-
v
i
c
V
a
l

1
.
3
/
1
.
4

L
e
c
t
u
r
e
/
d
e
m
o
n
s
t
r
a
t
i
o
n
/
p
r
a
c
t
i
c
e

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

A
b
r
a
m
s
o
n
,
 
e
d
.
,
 
R
e
s
u
s
c
i
t
a
t
i
o
n
 
o
f
 
t
h
e
 
N
e
w
b
o
r
n
 
I
n
f
a
n
t

J
u
d
e
 
A
 
E
l
a
m
,
 
A
m
d
a
m
e
n
t
a
l
s
 
o
f
 
C
a
r
d
i
o
p
u
l
m
o
n
a
r
y
 
R
e
s
u
s
c
i
t
a
t
i
o
n

S
t
e
p
h
e
n
s
o
n
,
 
C
a
r
d
i
a
c
 
A
r
r
e
s
t
 
a
n
d
 
R
e
s
u
s
c
i
t
a
t
i
o
n

A
R
T
I
C
L
E
S
:

G
o
r
d
o
n
,
 
e
t
 
a
l
,
 
"
S
t
a
n
d
a
r
d
s
 
f
o
r
 
C
a
r
d
i
o
p
u
l
m
o
n
a
r
y
 
R
e
s
u
s
c
i
t
a
t
i
o
n

a
n
d
 
E
m
e
r
g
e
n
c
y
 
C
a
r
d
i
a
c
 
C
a
r
e
 
(
E
C
C
)
,
"
 
J
A
M

0

9
4

(C
PR

)

A
V

.
U
N
I
T
 
T
W
O

C
P
R
 
I
N
T
R
O
D
U
C
T
I
O
N
 
T
O
 
E
M
E
R
G
E
N
C
Y
 
C
A
R
E

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

2
.
0

E
t
i
o
l
o
g
y
 
a
n
d
 
m
e
c
h
a
n
i
s
m
s
 
o
f
 
c
a
r
d
i
a
c
 
f
a
i
l
u
r
e
/

a
r
r
e
s
t

2
.
1

E
l
e
c
t
i
i
c
a
l
o
a
c
t
i
v
i
t
y
 
o
f
 
t
h
e
 
h
e
a
r
t

2
.
2

T
h
e
o
r
y
 
a
n
d
 
u
s
e
 
o
f
 
d
e
f
i
b
r
i
l
l
a
t
i
o
n

2
.
3

C
a
r
d
i
o
r
e
s
p
i
r
a
t
o
r
y
'
p
h
a
r
m
a
c
o
l
o
w

2
.
4

"
G
o
o
d
 
S
a
m
a
r
i
t
a
n
"
 
l
a
w
s
.

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
!

2
.
0

D
i
f
f
e
r
e
n
t
i
a
t
e
 
p
a
t
h
o
p
h
y
s
i
o
l
o
g
i
c
 
f
a
c
t
o
r
s
,
 
c
l
i
n
i
c
a
l

s
i
g
n
s
 
a
n
d
 
s
y
m
p
t
o
m
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
n
d
i
t
i
o
n
s

i
n
v
o
l
v
i
n
g
 
d
i
f
f
e
r
e
n
t
 
c
a
u
s
e
s
 
a
n
d
 
m
e
c
h
a
n
i
s
m
s
 
o
f

c
a
r
d
l
o
r
e
s
p
i
r
a
t
o
r
y
 
f
a
i
l
u
r
e
/
a
r
r
e
s
t
.

2
.
1

,
I
d
e
n
t
i
f
y
 
a
n
d
 
d
i
s
t
i
n
g
u
i
s
h
 
l
i
f
e
 
t
h
r
e
a
t
e
n
i
n
g
 
a
r
r
y
t
h
m
i
a
s

f
r
o
m
 
n
o
r
m
a
l
 
s
.
f
n
u
s
 
s
h
y
t
h
m
.

2
.
2

D
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
A
C
 
a
n
d
 
D
C
 
d
e
f
i
b
r
i
l
l
a
t
o
r
s
 
a
n
d

l
i
s
t
 
r
a
t
i
o
n
a
l
e
 
a
n
d
 
i
n
d
i
c
a
t
i
o
n
s
 
f
o
r
 
t
h
e
i
r
 
u
s
e
.

2
.
3

L
i
s
t
 
t
h
d
 
i
n
d
i
c
a
t
i
o
n
s
,
 
c
o
n
t
r
a
i
n
d
i
c
a
t
i
o
n
s
,
 
a
c
t
i
o
n
s
,

d
o
s
a
g
e
s
 
a
n
d
 
t
e
c
h
n
i
q
u
e
s
 
f
o
r
 
t
h
e
.
a
d
m
i
h
i
s
t
r
a
t
l
o
n
 
o
f

d
r
u
g
s
 
f
o
r
 
t
h
e
 
t
r
e
a
t
m
e
n
t
 
o
f
 
c
a
r
d
i
a
c
 
a
r
r
e
s
t
s
.

2
.
4

D
e
m
o
n
s
t
r
a
t
e
,
 
c
o
n
c
e
r
n
 
f
o
r
 
t
h
e
 
p
a
t
i
e
n
t
 
b
y
 
e
x
p
r
e
s
s
i
n
g

v
i
e
w
s
 
o
n
 
r
e
s
u
s
c
i
t
a
t
i
o
n
,
 
d
e
a
t
h
 
a
n
d
 
d
y
i
n
g
.

1

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

'

2
.
0
/
2
.
1

L
e
c
t
u
r
e
/
a
u
d
i
o
-
v
i
s
u
a
l

,
2
.
2
/
2
.
3

L
e
c
t
u
r
e
/
a
u
d
i
o
-
v
i
s
u
a
l
/
d
e
m
o
n
s
t
r
a
t
i
o
n
/
p
r
a
c
t
i
c
e

2
.
4

L
e
c
t
u
r
e
 
/
a
u
d
i
o
 
-
 
v
i
s
u
a
l

9
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R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

A
b
r
a
m
s
o
n
,
 
e
d
.
,
 
R
e
s
u
s
c
i
t
a
t
i
o
n
 
o
f
 
t
h
e
 
N
e
w
b
o
r
n
 
i
n
f
a
n
t

G
o
o
d
m
a
n
 
f
.
 
G
i
l
m
a
n
,
 
T
h
e
 
P
h
a
r
m
a
c
o
l
o
g
i
c
a
l
 
B
a
s
i
s
'
 
O
f
 
T
h
e
r
a
p
e
u
t
i
c
s

C
i
l
s
t
o
n
 
i
 
l
t
e
s
n
e
k
o
v
,
 
C
a
r
d
i
o
r
e
s
p
i
"
r
a
t
o
r
y
 
R
e
s
u
s
c
i
t
a
t
i
o
n

C
n
y
c
o
n
,
 
T
f
r
t
b
o
o
k
 
o
f
 
M
e
d
i
c
a
l
.
 
P
h
y
s
i
o
l
o
g

J
u
d
e
 
I
.
 
E
l
a
m
,
 
F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
C
a
r
d
i
o
p
u
l
m
o
n
a
r
y
 
R
e
s
u
s
c
i
t
a
t
i
o
n

R
a
v
i
n
 
&
 
M
o
d
e
l
l
,
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
L
i
f
e
 
S
u
p
p
o
r
t

S
t
e
p
h
e
n
s
o
n
,
 
C
a
r
d
i
a
c
 
A
r
r
e
s
t
 
a
n
d
 
R
e
s
u
s
c
i
t
a
t
i
o
n

A
R
T
I
C
L
E
S
:

G
O
r
d
o
n
,
 
a
t
 
a
l
,
 
"
S
t
a
n
d
a
r
d
s
 
f
o
r
 
C
a
r
d
i
o
p
u
l
m
o
n
a
r
y
 
R
e
s
u
s
c
i
t
a
t
i
o
n
 
(
C
P
R
)
,

a
n
d
 
E
m
e
r
g
e
n
c
y
 
C
a
r
d
i
a
c
 
.
C
a
r
e
 
(
E
a
)
.
"
 
J
A
M

9
6

°

U
N
I
T
 
T
H
R
E
E

C
P
R
 
E
Q
U
I
P
M
E
N
T
 
T
H
E
O
R
Y
 
A
N
D
 
O
P
E
R
A
T
I
O
N

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

3
.
0

D
e
f
i
b
r
i
l
l
a
t
o
r
s
 
a
n
d
 
E
K
G
 
m
o
n
i
t
o
r
s

3
.
1

E
m
e
r
g
e
n
c
y
 
a
i
r
w
a
y
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
a
c
c
e
s
s
o
r
i
e
s

3
.
2

R
e
s
u
s
c
i
t
a
t
o
r
s

I
N
S
T
R
U
C
T
I
O
N
A
L
 
O
B
J
E
C
T
I
V
E
S

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
:

3
.
0

O
p
e
r
a
t
e
 
d
e
f
i
b
r
i
l
l
a
t
o
r
 
a
n
d
 
E
K
G
 
m
o
n
i
t
o
r
s
 
a
n
d

d
e
m
o
n
s
t
r
a
t
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
l
i
f
e
-
t
h
r
e
a
t
e
n
i
n
g

a
r
r
y
t
h
m
i
a
s
.

3
.
1

D
i
s
c
u
s
s
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
i
n

r
e
s
p
i
r
a
t
o
r
y
 
e
m
e
r
g
e
n
c
y
 
s
i
t
u
a
t
i
o
n
s
.

3
.
2

,
C
o
m
p
l
e
t
e
 
a
 
c
o
m
p
a
r
a
t
i
v
e
 
e
v
a
l
u
a
t
i
o
n
 
o
f
 
v
a
r
i
o
u
s

m
a
n
u
a
l
 
r
e
s
u
s
c
i
t
a
t
o
r
s
.

R
E
C
O
M
M
E
N
D
E
D
 
S
T
R
A
T
E
G
Y

3
.
0
/
3
.
3

L
e
c
t
u
r
e
/
a
u
d
i
o
-
v
i
s
u
a
l
/
d
e
m
o
n
s
t
r
a
t
i
o
n

R
E
S
O
U
R
C
E
 
B
I
B
L
I
O
G
R
A
P
H
Y

E
g
a
n
,
 
T
h
e
 
F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y

G
i
l
s
t
o
n
 
&
 
R
e
s
n
e
k
o
v
,
 
C
a
r
d
i
o
-
 
R
e
s
p
i
r
a
t
o
r
y
 
R
e
s
u
s
c
i
t
a
t
i
o
n

R
a
v
i
n
 
i
 
M
o
d
e
l
l
,
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
L
i
f
e
 
S
u
p
p
o
r
t

S
a
f
a
r
,
 
R
e
s
p
i
r
a
t
o
r
y
 
T
h
e
r
a
p
y
 
;
A
.

'
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U
N
I
T
 
O
N
E

I
N
T
R
O
D
U
C
T
I
O
N
 
T
O
 
P
U
L
M
O
N
A
R
Y

F
U
N
C
T
I
O
N
 
T
E
S
T
I
N
G

I
N
S
T
R
U
C
T
I
O
N
A
L
 
C
O
N
T
E
N
T

1
.
0

%
I
n
d
i
c
a
t
i
o
n
s
 
f
o
r
 
f
u
n
c
t
i
o
n
 
t
e
s
t
i
n
g
:

a
.

P
r
e
s
e
n
c
e
 
o
f
 
l
u
n
g
 
d
i
s
e
a
s
e

b
.

P
r
e
s
e
n
c
e
 
o
f
 
a
b
n
o
r
m
a
l
 
f
u
n
c
t
i
o
n

c
.

E
x
t
e
n
t
 
o
f
 
d
i
s
a
b
i
l
i
t
y

1
.
1

C
o
m
p
o
n
d
n
t
s
 
o
f
 
r
e
s
p
i
r
a
t
o
r
y
 
p
h
y
s
i
o
l
o
g
y
:

a
.

A
m
o
u
n
t
 
a
n
d
 
d
i
s
t
r
i
b
u
t
i
o
n

v
e
n
t
i
l
a
t
i
o
n

t
h
r
o
u
g
h
 
a
i
r
w
a
y
s
 
a
n
d
 
e
n
e
r
g
y
 
c
o
s
t
 
o
f

d
e
l
i
v
e
r
i
n
g
 
t
h
i
s
 
g
a
s
 
t
o
 
t
a
e
 
a
l
v
e
o
l
i

b
.

D
i
f
f
u
s
i
o
n
 
a
c
r
o
O
g
i
l
e
m
b
c
a
n
s

C
.

A
m
o
u
n
t
 
a
n
d
 
d
i
s
 
t
r
i
b
u
t
i
o
n
 
o
f
 
b
l
o
o
d

c
i
r
c
u
l
a
t
i
n
g
 
t
o
 
a
l
v
e
o
l
a
r
 
m
e
m
b
r
a
n
e

a
n
d
 
e
n
e
r
g
y
 
c
o
s
t
 
o
f
 
d
e
l
i
v
e
r
i
n
g
 
i
t

1
.
2

C
o
m
p
o
n
e
n
t
s
 
o
f
 
l
u
n
g
 
f
u
n
c
t
i
o
n
:

a
.
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INTRODUCTION TO RESPIRATORY THERAPY

A, INTRODUCTION, -""'

f
The following information is provided as a suggebted out-
line for introducing tlie prospective studeht to the field
of respiratory therapy.

B. HISTORY OF RESPIRATORY .THERAPY

1. Development of medical gas therapy

2. Development of breathing'valves

3. DevelOment of ventilators and respiratory asset devices
Iy

4. Development of the .ART and' the respiratory therapist

5. Role of the respiratory therapy department

.6. Role of the hospital to the community

7. ,The foresnic responsibilities of a respiratory therapist

C, INTRODUCTION TO GAS THERAPY

1. Basics of graphical analysis

2. Basics of the behavior of gases

3. :Gas power in the assistance and.contyol of breathing

4." Application of respiratory needs to assembly of breathing
appliances

5. Aerosols and humidification systems

D. COMPRESSED GAS
5'

1. Intramt'Icn to o-3,1i.:io.tle:s :i,c!c:iy and cortrul :-ccty

O

2. Color ac:1111,, u; p cyliad.

-3. The Disg and Pin index system

4. Introduction to gas manufacture and storage

' 5. IntroductiOn to gas distribution in hospitals

E, _INTOMJCTION TO VENTILATORS

1. Definition of:rescuscitators and ventilators

2. Definition of assistors and controllers

G
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.

3. Definition of pressure and volume limited respirators

.

F. INTRODUCTION TO EXTERNAL RESPIRATORS

1. The basics of ambient air

2. The structures of the head and chest

3. The basis for ventilation

4. The response of the system to stress of enviroamen'al
influences

G, 1NTRODUCTION TO CHEST' REHABILITATION

1. The basics of pulmonary drainage

2. The basics of pursed.lip and abdominal breathing

3. General considerations whet; dealing with a hospital
population on an in and out patient basis

4. General considerations for improving the work of breathing

H. INTRODUCTION TO THE HEART MD LUNG

1. Gen:.al structures of the heart and

2. The role of thc heart ,in external re:;piration

3. The role of the blood in external respiration

4.: Common diseases that effect the external respirations

I. SUMMARY AND DISCUSSIONS

1. Description of thc hospital's ability to necommpdate
respiri:tory thera;y

2. U:a:;crl,,-,iion oF

'3. Descriptioa of-Ce.; job icycl of a rospiir.tory thcrapy-
personncl

4. Description of the Respiratory Therapy Department

Wt)
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INTEGRATED SCIENCES

A. INTRODUCTION

Ps,

The following information is designed to present back
ground knowledge a students needs prior to,undertaking
work detailed in Modules A through J.)\

B. BASIC CHEMISTRY TERMINOLOGY AND ATOMIC STRUCTURE

1. 'Structure and definition of the atom

2. Interactions,,of atoms

3. Isotopes.

4. Ions and electrolytes

5. Sblutions

6. Properties of water

7. Acids, bases,-salts and buffers

8. Concept of pH.

9. Ce metabolism

10. Organic eompounds"A,_

. --
11. Cellular anatomy and physiology

C, INTRODUCTION TO PHYSICS

1. Molecular theory

2. Gases

b. prossur.!

c. gas

d. mixing vr.1;,.-s

e. pressure regulators
f. measurement of gas flow

3. Mechanics
a. terminology, units andmiIasurement
b. force and matter
c. work, power, friction, efficiency

4. Liquids
Pascal's principle

b. Bet
c. Reynolds number

7
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d. Laplace's,law
e. Fick principle
f. Charles' law
g. Gay Lunac's law

5. Temperature
a. terminology, units of measurement

b. heat transfer
c. thermometry
d. radiation
e. vapor pressure, vapor'

f. humidity
g. changing .tatus'of matter
h. sterilization

6. Vibration and sound
a. sound

b. ultrasound
c. wave motion and sound patterne
d. applitation of sound.

7. Light
a. spectrum
b. refraction, reflection

c, use in medical instruments
4o4

8. Electrical Currant

9. liagnatism

a. Faraday's lvy
b. effect on gases,
c. use and action of solenoids

10. Biomedical instruments
a. electrocardiographs
b. cathoray oscilloscopes
c. multichalinel .1.;!cordcrs

2. Skeletal system,
a. function
b. cell types
c. anatomy of a bone

d. articulations

3. Muscular system
functions

b. cell types

71
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c. detail of striated muscle ceL
d. anatomy of a skeletal muscle
e. muscle contraction

-4. Nervous system

a. function
.b. cell types
c. physiology of nerve impulse

d. divisions of nervous system
e. anatomy of nerves
f. types of nerves
g. cerebro-spinal fluid
h.- autonomic, nervous system
1. neuron
j. meninges
k. spinal cord
1. wrain
m. cranial nerves
n. spinal nerves

D. DISGESTIVE-SYSTEM

1. Functions of digestive systcm

2. Anatomy and function of the mouth

3. Absorr)tion of it,:_rrials

4. Liver

5. Pancreas

6. Salivary 71and::

"4.
7. nritfra.111%)

1 y

2. Major divisions 61 blood

3. Mechanism of blood clotting

4. Formation and circulation of intersticl fluids

5. Physiology of he'ef-rt con'traction

6. Mechanical cycle of,heart

7. tl(Gs

8. Basic heart rhythmp

A6
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9. Venous return

10. Lrteries, veins and capillaries

11. Regulation of blood flow and distribution r

12. Blood typing

13. Immune reaction

14. The lymph system

. F. RESPIRATORY SYSTEM

1. Functions of the 'respiratory system

2. Major structures

3. Anatomy of the lung

4. Mechanics of breathing

5. .Volume and capacity

6. Partial pressuie

7. Oxygen transport'.

8. Caxton dio::idetripoit

9. Blood buffers

10. 'Ventilatcry r ' 3

G. thar!_:.Y

1. runc.1:.:o:z

2. :_.1 v7c7,0

ft
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11 ETHICS AND MEDICAL LAW

A. INTRODUCTION

The information contained in this section represents
suggested content necessary to provide a background
in ethics and medical law to a prospective graduate
in respiratory therapy education. No attempt has been
made to provide objectives or strategy.

A level of study based on the content detailed here
would provide the background knowledge necessary for
a student to be competent.

B. INTRODUCTION TO MEDICAL LAW
JP

1. Sources of general law

2. Organization of the court system

3. Medicine and law relationships

C. TEE LEGAL PROCESS

1. The lawsuit pr,7.coi:3

2. Adniissald.3 ity vT eviaenr:e

3. Medical records

4. Coultroom

S. Jury ttiz:1,3

D. 11171.P.Tle.' t!T'

1. Mear.'pf;

2. Ethical and 1:01. n..sponsibility of persons

3. The problem of guilt and crime

4. Role of punishment

5. Moral principlos and laws

E. SOURCES OF NfiOLIGENCE

I
1. The patient- physician "relationship

2. The problem of consent _



3. The standard of care

4. Negligence and malpractice

F. HAZARDS OF PRACTICE

1. Work relationships.

2. Licensure - certification

3. Supervisory negligence

4. Drug

5. Charting

G. DAMAGES, REFENSES AND PROTECTION

1. Types of damages

2. Defenses

3. Malpractice and profecGionnl liability

H. IllYnN EXPEIIIMLIIT.A.TICN

1. Informed consent

2. E4peri7,..ntat70a c: p-tic

3. rt.bicz..: rod,: LI

it)
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4.

PREPARATION OF BEHAVIORALLY

STATED PERFORUNCE OBJECTIVES

I. OVERVIEW

This appendix is intended to provide users of the Guide with .

information necessary to develop behaviorally stated per-
formance objectives based on the INSTRUCTIONAL CONTENT and
INSTRUCTIONAL OBJECTIVES contained herein. These objectives
result from the identificatidn of knowledge, skills and
experience required for the edUcation of a student to attan,

,k-`given level of competency.

The stamnents rithin this Guide concerning student objectives
are general rather than specific; thus providing the user
with direction upon which a curriculum may be built. This
Guide addresses information necessary for the selection,
production and justification to formulate an instructional
program in respiratory therapy. The objectives are, therefore,
amendable to meet the specific needs of the user.

II D1VELOPMENT OF BEHAVIORAL (PERFORMANCE) OBJECTIVES

INTRODUCTIO

A properly stcCI behavioral oh:'ectve will specify the bc..1-w5or
expected of the etudeat, descx5bc the instructioN.1 activity
or trategy to carry out that instruction and gives a criterion
to vzikiatil whether or not learning has occurred. Behavioral
obj ctives may be cognitivc (dealing vi6 facts), affoct-:v,2
(dealing with feeling) , or ETychemotor (involving performapce).

For example, a cognitive instructional objective may read:

rr

Given one hour of lecture tl,e student will list
three methods for proyidti:; a meehz.nical air: :: y.

G,v a 1
r,

e5c. ,

,,..

Stated affectively, the first example will read:

Having performed CPR on a manikin and viewed resuscitation
_efforts in a clinical setting, the student will demon-
*strate a feeling of ompathy for the patient al:d any by-
standers by discus4ng with the class the fears a:.soeiaeJ
with death and dying.

S.tated as a psychomotor activity the objective will read:

Given one hour of instruction the student will demonstrate

81.
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on a manikin two out of threesmethods fol. providing'

'a mechanical airway.

One method for stating an objective is to answer the following-
questions: F-

1. What is to be taught?
2. 'How will it be presented?
3. How will it be evaluated?

A good source for further information on writing behavioral
objectives is Robert Mager `s book, Preparir' instructional.

Oljectives, Fearon Publishers, Belmont, California, -oc simiisc
books by Benjamrn Bloom or Robert Gagne.:

B. EXAMPLES OF VERBS COM4ONLY USED TN WRITING BEHAVIORAL
OBJECTIVES

This section lists words that are examples of verbs used for
stating performance outcomes.

The following words are examples of verbs used in the cognitive
domain. In addition, those words identified by an asterik (*)
can be used to describe psychomotor activities.

KNOWT,ED9E ArS_LYSY_____. t
SY7;7171T Ti /

define di stivvi';11 compose
inemorige artaiy:,,,e plan
repeat differensi ate .propose
Pecard' . appraise ,design
list

. calculate formulate
recall experimpnt ''arrange
name test *assemble
relate, compare coiZect
undcrlima contract '''construct

criticia create
,

.dic 4' > .90t vn
7%,c- I.

d,'i" r, n

quos-tiou
_

. relate
solve

r . .

examine,
,
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A

4

;

trans la LC

interpret

employ,'

'Euse

. demon tr e

4pract-iee

schedut,F;

The.;folloisfing is
for thd affective

ti
sc. lee is
chooses
particip a tc3
challenges

!attempts
seeks
persit
asks

gathcf---;

organ
visits
algu

CCTPP.T-7; "7.7

restate
disolos
describe
recogni
explain
expross
identifj
locate

report
reviea)
tell

a Jist of
domain.

action

oh j t
ado 1;s
:submits
perseveres
praises

,a0

kecps

tcmpts
tri .s

specifies
,preserves

,4

EVA T.11, TTO/7

judge
lappraise
evaluate
rate
bompare
value
review
score

select
choose
assess
es tir :a

meaeUPO

verbs with, particular value

proposes
rejects
?accepts
consults
questione
queries

pc- ,

testf
delays

desi3ns
judges

suggests
supports
recommends

shares
disputes
subscFiL.3
protoo

r(!na3
Ced :
adoocatc.1
volun 40

Siecps

- ycq2)a.s

respc,ne_.

In --trsino, these ey.erc3 lists , sbould be remo,,,thered tliat
.respui t,1!1_ .g;:.tlecz.t. r7i1.1 17, : h.: '

.
, verb, of .^,ti.(..,, t ." .. ILI c -,:f -np.i.;,!, if ;:, :7 .,*0 J -, ti..;_. do; ., 3 ,

1, :11' v ; :)' ..,:::,r :. ..1:-i:' :- , .-- ,- .,, 1, , r,It' :: 31 , ,: 1,,
A

-V- r',, :( .. ', , 1 t.

f

i ii"0-.t _ . t.
,instructor., Try to avoid words such as know and lebn which

,alone cantibt 13.'6 evaluated
.S11

IThen,usirjg the word lists, remember that the level of behavioral
activity .analysis, cipplica t ion , etc..)
generally d'escribef,3 th?.derril-cd st vci(J-Lt b.e.1-avior,
verbs listed iindte c:ch assist in writing ive

,

In ,!kdditi on to the three ter'imi nal. objedtives describ'ed prosii
.the following _forma ti_is suggested in pro,paring performance
objectives frpm the Guide: .



. Arrange all instructional content according to the
Seqdence best suif4,to...the student's needs. GeneT-

ally the existing order, will be best. It

2. Determine the general background knowledge which you
feel the student needs prior to beginning the module.
THE DELINEATION OF ROLES AND FUNCTIONS OF RESPIRATORY
THERAPY PERSONNEL found in Appendix C will,be useful

, for this.

3. Determine the amount of time required to instruct
each unit.

4. Determine teaching strategfeajor each unit.'

5. Select instructional aids for each unit.

6. Prepare aloibliegraphy,for each unit":'

.It is suggested that the objectives be stated as clearly as
possible using generally acceptable terms. Of course,

accuracy of the content is of priMy concern.
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